AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

§430.54

for public review of data and informa-
tion available, and shall solicit com-
ments, data and information with re-
spect to the determination on the ap-
plication. Except as may otherwise be
specified, the period for public com-
ment shall be 60 days after the notice
appears in the FEDERAL REGISTER.

(e) The Secretary on his own initia-
tive may convene a hearing if, in his
discretion, he considers such hearing
will advance his evaluation of the ap-
plication.

§430.54 Referral to the Attorney Gen-
eral.

Notice of the application for exemp-
tion under this subpart shall be trans-
mitted to the Attorney General by the
Secretary and shall contain (a) a state-
ment of the facts and of the reasons for
the exemption, and (b) copies of all
documents submitted.

§430.55 Evaluation of application.

The Secretary shall grant an applica-
tion for exemption submitted under
this subpart if the Secretary finds,
after obtaining the written views of the
Attorney General, that a failure to
allow an exemption would likely result
in a lessening of competition.

§430.56 Decision and order.

(a) Upon consideration of the applica-
tion and other relevant information re-
ceived or obtained, the Secretary shall
issue an order granting or denying the
application.

(b) The order shall include a written
statement setting forth the relevant
facts and the legal basis of the order.

(c) The Secretary shall serve a copy
of the order upon the applicant and
upon any other person readily identifi-
able by the Secretary as one who is in-
terested in or aggrieved by such order.
The Secretary also shall publish in the
FEDERAL REGISTER a notice of the
grant or denial of the order and the
reason therefor.

§430.57 Duration of temporary exemp-
tion.

A temporary exemption terminates
according to its terms but not later
than twenty-four months after the af-
fective date of the rule for which the
exemption is allowed.
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431.97 Energy efficiency standards and their
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431.101 Purpose and scope.
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431.104 Sources for information and guid-
ance.

TEST PROCEDURES
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431.107 Uniform test method for the meas-
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Subpart K—Distribution Transformers
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431.192 Definitions.

TEST PROCEDURES
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formers.

ENERGY CONSERVATION STANDARDS

431.196 Energy conservation standards and
their effective dates.
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Subpart O—Commercial Prerinse Spray
Valves

431.261 Purpose and scope.
431.262 Definitions concerning commercial
prerinse spray valves.

TEST PROCEDURES

431.263 Materials incorporated by reference.

431.264 Uniform test method for the meas-
urement of flow rate for commercial
prerinse spray valves.
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APPENDIX A TO SUBPART U OF PART 431—SAM-
PLING PLAN FOR ENFORCEMENT TESTING
OF ELECTRIC MOTORS

Subpart V—General Provisions

431.401 Petitions for waiver, and applica-
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dure.

431.402 Preemption of State regulations for
commercial HVAC & WH products.

431.403 Maintenance of records for electric
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431.446 Small electric motors energy con-
servation standards and their effective
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grams.

431.448 Procedures for recognition and with-
drawal of recognition of certification
programs.

AUTHORITY: 42 U.S.C. 6291-6317.

SOURCE: 64 FR 54141, Oct. 5, 1999, unless
otherwise noted.

Subpart A—General Provisions

§431.1 Purpose and scope.

This part establishes the regulations
for the implementation of provisions
relating to commercial and industrial
equipment in Part B of Title III of the
Energy Policy and Conservation Act
(42 U.S.C. 6291-6309) and in Part C of
Title IIT of the Energy Policy and Con-
servation Act (42 U.S.C. 6311-6317),
which establishes an energy conserva-
tion program for certain commercial
and industrial equipment.

[70 FR 60414, Oct. 18, 2005]

§431.2 Definitions.

The following definitions apply for
purposes of this part. Any words or
terms not defined in this Section or
elsewhere in this part shall be defined
as provided in Section 340 of the Act.

Act means the Energy Policy and
Conservation Act of 1975, as amended,
42 U.S.C. 6291-6316.
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Alternate efficiency determination
method or AEDM means a method of
calculating the efficiency of a commer-
cial HVAC and WH product, in terms of
the descriptor used in or under section
342(a) of the Act to state the energy
conservation standard for that product.

Btu means British thermal unit,
which is the quantity of heat required
to raise the temperature of one pound
of water by one degree Fahrenheit.

Commercial HVAC & WH product
means any small, large, or very large
commercial package air-conditioning
and heating equipment, packaged ter-
minal air conditioner, packaged ter-
minal heat pump, single package
vertical air conditioner, single package
vertical heat pump, computer room air
conditioner, variable refrigerant flow
multi-split air conditioner, variable re-
frigerant flow multi-split heat pump,
commercial packaged boiler, hot water
supply boiler, commercial warm air
furnace, instantaneous water heater,
storage water heater, or unfired hot
water storage tank.

Covered equipment means any electric
motor, as defined in §431.12; commer-
cial heating, ventilating, and air condi-
tioning, and water heating product
(HVAC & WH product), as defined in
§431.172; commercial refrigerator,
freezer, or refrigerator-freezer, as de-
fined in §431.62; automatic commercial
ice maker, as defined in §431.132; com-
mercial clothes washer, as defined in
§431.152; distribution transformer, as
defined in §431.192; illuminated exit
sign, as defined in §431.202; traffic sig-
nal module or pedestrian module, as
defined in §431.222; unit heater, as de-
fined in §431.242; commercial prerinse
spray valve, as defined in §431.262; mer-
cury vapor lamp ballast, as defined in
§431.282; refrigerated bottled or canned
beverage vending machine, as defined
in §431.292; walk-in cooler and walk-in
freezer, as defined in §431.302; metal ha-
lide ballast and metal halide lamp fix-
ture, as defined in §431.322.

DOE or the Department means the
U.S. Department of Energy.

Energy conservation standard means
any standards meeting the definitions
of that term in 42 U.S.C. 6291(6) and 42
U.S.C. 6311(18) as well as any other
water conservation standards and de-
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sign requirements found in this part or
parts 430 or 431.

EPCA means the Energy Policy and
Conservation Act, as amended, 42
U.S.C. 6291-6316.

Flue loss means the sum of the sen-
sible heat and latent heat above room
temperature of the flue gases leaving
the appliance.

Gas means propane or natural gas as
defined by the Federal Power Commis-
sion.

Import means to import into the cus-
toms territory of the United States.

Independent laboratory means a lab-
oratory or test facility not controlled
by, affiliated with, having financial
ties with, or under common control
with the manufacturer or distributor of
the covered equipment being evalu-
ated.

Industrial equipment means an article
of equipment, regardless of whether it
is in fact distributed in commerce for
industrial or commercial use, of a type
which:

(1) In operation consumes, or is de-
signed to consume energy;

(2) To any significant extent, is dis-
tributed in commerce for industrial or
commercial use; and

(3) Is not a ‘“‘covered product’ as de-
fined in Section 321(2) of EPCA, 42
U.S.C. 6291(2), other than a component
of a covered product with respect to
which there is in effect a determina-
tion under Section 341(c) of EPCA, 42
U.S.C. 6312(c).

ISO means International Organiza-
tion for Standardization.

Manufacture means to manufacture,
produce, assemble, or import.

Manufacturer means any person who
manufactures industrial equipment, in-
cluding any manufacturer of a com-
mercial packaged boiler.

Manufacturer’s model number means
the identifier used by a manufacturer
to uniquely identify the group of iden-
tical or essentially identical commer-
cial equipment to which a particular
unit belongs. The manufacturer’s
model number typically appears on
equipment nameplates, in equipment
catalogs and in other product adver-
tising literature.

Private labeler means, with respect to
a commercial HVAC & WH product, an
owner of a brand or trademark on the
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label of a product which bears a private
label. A commercial HVAC & WH prod-
uct bears a private label if:

(1) Such product (or its container) is
labeled with the brand or trademark of
a person other than a manufacturer of
such product;

(2) The person with whose brand or
trademark such product (or container)
is labeled has authorized or caused
such product to be so labeled; and

(3) The brand or trademark of a man-
ufacturer of such product does not ap-
pear on such label.

Secretary means the Secretary of En-
ergy.

State means a State, the District of
Columbia, Puerto Rico, or any terri-
tory or possession of the United States.

State regulation means a law or regu-
lation of a State or political subdivi-
sion thereof.

[69 FR 61923, Oct. 21, 2004, as amended at 71
FR 71369, Dec. 8, 2006; 74 FR 12071, Mar. 23,
2009; 75 FR 666, Jan. 5, 2010; 76 FR 12503, Mar.
7, 2011; 77 FR 28987, May 16, 2012]

Subpart B—Electric Motors

SOURCE: 69 FR 61923, Oct. 21, 2004, unless
otherwise noted.

§431.11 Purpose and scope.

This subpart contains energy con-
servation requirements for electric mo-
tors. It contains test procedures that
EPCA requires DOE to prescribe, re-
lated requirements, energy conserva-
tion standards prescribed by EPCA, la-
beling rules, and compliance proce-
dures. It also identifies materials in-
corporated by reference in this part.
This subpart does not cover ‘‘small
electric motors,” which are addressed
in subpart X of this part.

[77 FR 26633, May 4, 2012]

§431.12 Definitions.

The following definitions apply for
purposes of this subpart, and of sub-
parts U and V of this part. Any words
or terms not defined in this Section or
elsewhere in this part shall be defined
as provided in Section 340 of the Act.

Accreditation means recognition by an
accreditation body that a laboratory is
competent to test the efficiency of
electric motors according to the scope

§431.12

and procedures given in Test Method B
of IEEE Std 112-2004 and CSA C390-10
(incorporated by reference, see §431.15).

Accreditation body means an organiza-
tion or entity that conducts and ad-
ministers an accreditation system and
grants accreditation.

Accreditation system means a set of re-
quirements to be fulfilled by a testing
laboratory, as well as rules of proce-
dure and management, that are used to
accredit laboratories.

Accredited laboratory means a testing
laboratory to which accreditation has
been granted.

Alternative efficiency  determination
method or AEDM means, with respect
to an electric motor, a method of cal-
culating the total power loss and aver-
age full load efficiency.

Average full load efficiency means the
arithmetic mean of the full load effi-
ciencies of a population of electric mo-
tors of duplicate design, where the full
load efficiency of each motor in the
population is the ratio (expressed as a
percentage) of the motor’s useful power
output to its total power input when
the motor is operated at its full rated
load, rated voltage, and rated fre-
quency.

Basic model means, with respect to an
electric motor, all units of a given type
of electric motor (or class thereof)
manufactured by a single manufac-
turer, and which have the same rating,
have electrical characteristics that are
essentially identical, and do not have
any differing physical or functional
characteristics which affect energy
consumption or efficiency. For the pur-
pose of this definition, ‘“‘rating’ means
one of the 113 combinations of an elec-
tric motor’s horsepower (or standard
kilowatt equivalent), number of poles,
and open or enclosed construction,
with respect to which §431.25 prescribes
nominal full load efficiency standards.

Certificate of conformity means a docu-
ment that is issued by a certification
program, and that gives written assur-
ance that an electric motor complies
with the energy efficiency standard ap-
plicable to that motor, as specified in
§431.25.
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Certification program means a certifi-
cation system that determines con-
formity by electric motors with the en-
ergy efficiency standards prescribed by
and pursuant to the Act.

Certification system means a system,
that has its own rules of procedure and
management, for giving written assur-
ance that a product, process, or service
conforms to a specific standard or
other specified requirements, and that
is operated by an entity independent of
both the party seeking the written as-
surance and the party providing the
product, process or service.

CSA means Canadian Standards Asso-
ciation.

Definite purpose motor means any
motor that cannot be used in most gen-
eral purpose applications and is de-
signed either:

(1) To standard ratings with standard
operating characteristics or standard
mechanical construction for use under
service conditions other than usual,
such as those specified in NEMA MG1-
2009, paragraph 14.3, ‘“‘Unusual Service
Conditions,” (incorporated by ref-
erence, see §431.15); or

(2) For use on a particular type of ap-
plication.

Electric motor means a machine that
converts electrical power into rota-
tional mechanical power.

Enclosed motor means an electric
motor so constructed as to prevent the
free exchange of air between the inside
and outside of the case but not suffi-
ciently enclosed to be termed airtight.

Fire pump electric motor means an
electric motor, including any IEC-
equivalent, that meets the require-
ments of section 9.5 of NFPA 20 (incor-
porated by reference, see §431.15).

Fire pump motors [Reserved]

General purpose electric motor means
any electric motor that is designed in
standard ratings with either:

(1) Standard operating characteris-
tics and mechanical construction for
use under usual service conditions,
such as those specified in NEMA MG1-
2009, paragraph 14.2, ‘“Usual Service
Conditions,” (incorporated by ref-
erence, see §431.15) and without restric-
tion to a particular application or type
of application; or

(2) Standard operating characteris-
tics or standard mechanical construc-

10 CFR Ch. Il (1-1-13 Edition)

tion for use under unusual service con-
ditions, such as those specified in
NEMA MG1-2009, paragraph 14.3, “Un-
usual Service Conditions,” (incor-
porated by reference, see §431.15) or for
a particular type of application, and
which can be used in most general pur-
pose applications.

General purpose electric motor (subtype
I) means a general purpose electric
motor that:

(1) Is a single-speed, induction motor;

(2) Is rated for continuous duty (MG1)
operation or for duty type S1 (IEC);

(3) Contains a squirrel-cage (MG1) or
cage (IEC) rotor;

(4) Has foot-mounting that may in-
clude foot-mounting with flanges or de-
tachable feet;

(5) Is built in accordance with NEMA
T-frame dimensions or their IEC met-
ric equivalents, including a frame size
that is between two consecutive NEMA
frame sizes or their IEC metric equiva-
lents;

(6) Has performance in accordance
with NEMA Design A (MG1) or B (MG1)
characteristics or equivalent designs
such as IEC Design N (IEC);

(7) Operates on polyphase alternating
current 60-hertz sinusoidal power, and:

(i) Is rated at 230 or 460 volts (or
both) including motors rated at mul-
tiple voltages that include 230 or 460
volts (or both), or

(ii) Can be operated on 230 or 460
volts (or both); and

(8) Includes, but is not limited to, ex-
plosion-proof construction.

NOTE TO DEFINITION OF GENERAL PURPOSE
ELECTRIC MOTOR (SUBTYPE I): References to
“MG1” above refer to NEMA Standards Pub-
lication MG1-2009 (incorporated by reference
in §431.15). References to ‘“IEC” above refer
to IEC 60034-1, 60034-12, 60050-411, and 60072-1
(incorporated by reference in §431.15), as ap-
plicable.

General purpose electric motor (subtype
II) means any general purpose electric
motor that incorporates design ele-
ments of a general purpose electric
motor (subtype I) but, unlike a general
purpose electric motor (subtype I), is
configured in one or more of the fol-
lowing ways:

(1) Is built in accordance with NEMA
U-frame dimensions as described in
NEMA MG1-1967 (incorporated by ref-
erence, see §431.15) or in accordance
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with the IEC metric equivalents, in-
cluding a frame size that is between
two consecutive NEMA frame sizes or
their IEC metric equivalents;

(2) Has performance in accordance
with NEMA Design C characteristics as
described in MG1 or an equivalent IEC
design(s) such as IEC Design H;

(3) Is a close-coupled pump motor;

(4) Is a footless motor;

(5) Is a vertical solid shaft normal
thrust motor (as tested in a horizontal
configuration) built and designed in a
manner consistent with MG1;

(6) Is an eight-pole motor (900 rpm);
or

(7) Is a polyphase motor with a volt-
age rating of not more than 600 volts, is
not rated at 230 or 460 volts (or both),
and cannot be operated on 230 or 460
volts (or both).

NOTE TO DEFINITION OF GENERAL PURPOSE
ELECTRIC MOTOR (SUBTYPE II): With the ex-
ception of the NEMA Motor Standards MG1-
1967 (incorporated by reference in §431.15),
references to “MG1” above refer to the 2009
NEMA MGI1-2009 (incorporated by reference
in §431.15). References to “IEC’ above refer
to IEC 60034-1, 60034-12, 60050—411, and 60072-1
(incorporated by reference in §431.15), as ap-
plicable.

IEC means the International Electro-
technical Commission.

IEEE means the Institute of Elec-
trical and Electronics Engineers, Inc.

NEMA means the National Electrical
Manufacturers Association.

Nominal full-load efficiency means,
with respect to an electric motor, a
representative value of efficiency se-
lected from the ‘‘nominal efficiency”’
column of Table 12-10, NEMA MG1-
2009, (incorporated by reference, see
§431.15), that is not greater than the
average full-load efficiency of a popu-
lation of motors of the same design.

NEMA design B general purpose electric
motor [Reserved]

NEMA Design B motor means a squir-
rel-cage motor that is:

(1) Designed to withstand full-voltage
starting;

(2) Develops locked-rotor, break-
down, and pull-up torques adequate for
general application as specified in sec-
tions 12.38, 12.39 and 12.40 of NEMA
MG1-2009 (incorporated by reference,
see §431.15);

(3) Draws locked-rotor current not to
exceed the values shown in section

§431.14

12.35.1 for 60 hertz and 12.35.2 for 50
hertz of NEMA MG1-2009; and

(4) Has a slip at rated load of less
than 5 percent for motors with fewer
than 10 poles.

Open motor means an electric motor
having ventilating openings which per-
mit passage of external cooling air
over and around the windings of the
machine.

Special purpose motor means any
motor, other than a general purpose
motor or definite purpose motor, which
has special operating characteristics or
special mechanical construction, or
both, designed for a particular applica-
tion.

Total power loss means that portion of
the energy used by an electric motor
not converted to rotational mechanical
power, expressed in percent.

[69 FR 61923, Oct. 21, 2004, as amended at 74
FR 12071, Mar. 23, 2009; 77 FR 26633, May 4,
2012]

TEST PROCEDURES, MATERIALS INCOR-
PORATED AND METHODS OF DETER-
MINING EFFICIENCY

§431.14 Sources for information and
guidance.

(a) General. The standards listed in
this paragraph are referred to in the
DOE procedures for testing labora-
tories, and recognition of accreditation
bodies and certification programs but
are not incorporated by reference.
These sources are given here for infor-
mation and guidance.

(b) NVLAP. National Voluntary Lab-
oratory Accreditation Program, Na-
tional Institute of Standards and Tech-
nology, 100 Bureau Drive, M/S 2140,
Gaithersburg, MD 20899-2140, 301-975-
4016, or go to http:/www.nist.gov/nvilap/.
Also see http://www.nist.gov/mvlap/nvlap-
handbooks.cfm.

(1) NVLAP Handbook 150, Procedures
and General Requirements, February
2006.

(2) NVLAP Handbook 150-10, Effi-
ciency of Electric Motors, February
2007.

(3) NIST Handbook 150-10 Checklist,
Efficiency of Electric Motors Program,
(2007-05-04).

(4) NVLAP Lab Bulletin Number: LLB-
42-2009, Changes to NVLAP Efficiency
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of Electric Motors Program, March 19,
2009.

(c) ISO/IEC. International Organiza-
tion for Standardization (ISO), 1, ch. de
la Voie-Creuse, CP 56, CH- 1211 Geneva
20, Switzerland/International Electro-
technical Commission, 3, rue de
Varembé, P.O. Box 131, CH-1211 Geneva
20, Switzerland.

(1) ISO/IEC Guide 25, General require-
ments for the competence of calibra-
tion and testing laboratories, 1990.

(2) ISO Guide 27, Guidelines for cor-
rective action to be taken by a certifi-
cation body in the event of either
misapplication of its mark of con-
formity to a product, or products
which bear the mark of the certifi-
cation body being found to subject per-
sons or property to risk, 1983.

(3) ISO/IEC Guide 28, General rules
for a model third-party certification
system for products, 2004.

(4) ISO/IEC Guide 58, Calibration and
testing laboratory accreditation sys-
tems—General requirements for oper-
ation and recognition, 1993.

(5) ISO/TEC Guide 65, General require-
ments for bodies operating product cer-
tification systems, 1996.

[77 FR 26634, May 4, 2012]

§431.15 Materials incorporated by ref-
erence.

(a) General. The Department of En-
ergy incorporates by reference the fol-
lowing standards and test procedures
into subpart B of part 431. The Director
of the Federal Register has approved
the material listed for incorporation by
reference in accordance with 5 U.S.C.
562(a) and 1 CFR part 51. Any subse-
quent amendment to a standard by the
standard-setting organization will not
affect DOE regulations unless and until
DOE amends its test procedures. Mate-
rial is incorporated as it exists on the
date of the approval, and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the U.S. Department of En-
ergy, Office of Energy Efficiency and
Renewable Energy, Building Tech-
nologies Program, Sixth Floor, 950
L’Enfant Plaza SW., Washington, DC
20024, (202) 586-2945, or go to http:/
wwwl.eere.energy.gov/buildings/
appliance standards/. Also, this mate-
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rial is available for inspection at the
National Archives and Records Admin-
istration (NARA). For information on
the availability of this material at
NARA, call 202-741-6030, or go to: http./
www.archives.gov/federal register/

code of federal regulations/

ibr _locations.html.

(b) CSA. Canadian Standards Associa-
tion, Sales Department, 5060 Spectrum
Way, Suite 100, Mississauga, Ontario,
L4W 5N6, Canada, 1-800-463-6727, or go
to http://www.shopcesa.ca/onlinestore/wel-
come.asp.

(1) CSA C390-10, Test methods, mark-
ing requirements, and energy effi-
ciency levels for three-phase induction
motors, March 2010, IBR approved for
§§431.12; 431.19; 431.20; appendix B to
subpart B of part 431.

(2) [Reserved]

(c) IEC. International Electro-
technical Commission Central Office, 3,
rue de Varembé, P.O. Box 131, CH-1211
GENEVA 20, Switzerland, +41 22 919 02
11, or go to http://webstore.iec.ch.

(1) IEC 60034-1 Edition 12.0 2010-02,
(“IEC 60034-1’), Rotating Electrical
Machines, Part 1: Rating and Perform-
ance, February 2010, IBR approved as
follows: section 4: Duty, clause 4.2.1
and Figure 1, IBR approved for §431.12.

(2) IEC 60034-12 Edition 2.1 2007-09,
(“IEC 60034-12’), Rotating Electrical
Machines, Part 12: Starting Perform-
ance of Single-Speed Three-Phase Cage
Induction Motors, September 2007, IBR
approved as follows: clauses 5.2, 5.4, 6,
and 8, and Tables 1, 2, 3, 4, 5, 6, and 7,
IBR approved for §431.12.

(3) IEC 60050411, International Elec-
trotechnical Vocabulary Chapter 411:
Rotating machines, 1996, IBR approved
as follows: sections 411-33-07 and 411-
37-26, IBR approved for §431.12.

(4) IEC 60072-1, Dimensions and Out-
put Series for Rotating Electrical Ma-
chines—Part 1: Frame numbers 56 to
400 and flange numbers 55 to 1080, 1991,
IBR approved as follows: clauses 2, 3,
4.1, 6.1, 7, and 10, and Tables 1, 2 and 4,
IBR approved for §431.12.

(d) IEEE. Institute of Electrical and
Electronics Engineers, Inc., 445 Hoes
Lane, P.O. Box 1331, Piscataway, NJ
08855-1331, 1-800-678-IEEE (4333), or
http://www.ieee.org/web/publications/
home/index.hitml.
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(1) IEEE Std 112-2004, Test Procedure
for Polyphase Induction Motors and
Generators, approved February 9, 2004,
IBR approved as follows: section 6.4,
Efficiency Test Method B, Input-Out-
put with Loss Segregation, IBR ap-
proved for §§431.12; 431.19; 431.20; appen-
dix B to subpart B of part 431.

(2) [Reserved]

(e) NEMA. National Electrical Manu-
facturers Association, 1300 North 17th
Street, Suite 1752, Rosslyn, Virginia
22209, 703-841-3200, or go to http:/
www.nema.oryg/.

(1) NEMA Standards Publication
MG1-2009 (‘“‘NEMA MG1-2009’’), Motors
and Generators, copyright 2009, IBR ap-
proved as follows:

(i) Section I, General Standards Ap-
plying to All Machines, Part 1, Ref-
erenced Standards and Definitions,
paragraphs 1.18.1, 1.18.1.1, 1.19.1.1,
1.19.1.2, 1.19.1.3, and 1.40.1, IBR ap-
proved for §431.12;

(ii) Section I, General Standards Ap-
plying to All Machines, Part 4, Dimen-
sions, Tolerances, and Mounting, para-
graphs 4.1, 4.2.1, 4.2.2, 4.4.1, 4.4.2, 4.4.4,
4.4.5, and 4.4.6, Figures 4-1, 4-2, 4-3, 44,
and 4-5, and Table 4-2, IBR approved
for §431.12;

(iii) Section II, Small (Fractional)
and Medium (Integral) Machines, Part
12, Tests and Performance—AC and DC
Motors:

(A) Paragraphs 12.35.1, 12.35.2, 12.38.1,
12.38.2, 12.39.1, 12.39.2, and 12.40.1,
12.40.2, and Tables 12-2, 12-3, and 12-10,
IBR approved for §431.12;

(B) Paragraph 12.58.1, IBR approved
for §431.12 and appendix B to subpart B
of part 431;

(C) Paragraph 12.58.2, IBR approved
for §431.31.

(iv) Section II, Small (Fractional)
and Medium (Integral) Machines, Part
14, Application Data—AC and DC Small
and Medium Machines, paragraphs 14.2
and 14.3, IBR approved for §431.12.

(2) NEMA Standards Publication
MG1-1967, (“NEMA MG1-1967’), Motors
and Generators, January 1968, IBR ap-
proved as follows:

(i) Part 11, Dimensions, IBR approved
for §431.12;

(ii) Part 13, Frame Assignments—A-C
Integral-Horsepower Motors, IBR ap-
proved for §431.12.

§431.17

(f) NFPA. National Fire Protection
Association, 1 Batterymarch Park,
Quincy, MA 02169-7471, 617-770-3000, or
go to htip:/mfpa.org/.

(1) NFPA 20, 2010 Edition, Standard
for the Installation of Stationary
Pumps for Fire Protection, section 9.5,
IBR approved for §431.12.

(2) (Reserved)

[77 FR 26634, May 4, 2012]

§431.16 Test procedures for the meas-
urement of energy efficiency.

For purposes of 10 CFR part 431 and
EPCA, the test procedures for meas-
uring the energy efficiency of an elec-
tric motor shall be the test procedures
specified in appendix B to this subpart
B.

§431.17 Determination of efficiency.

When a party determines the energy
efficiency of an electric motor in order
to comply with an obligation imposed
on it by or pursuant to Part C of Title
IIT of EPCA, 42 U.S.C. 6311-6316, this
Section applies. This section does not
apply to enforcement testing con-
ducted pursuant to §431.192.

(a) Provisions applicable to all electric
motors—(1) General requirements. The av-
erage full load efficiency of each basic
model of electric motor must be deter-
mined either by testing in accordance
with §431.16 of this subpart, or by appli-
cation of an alternative efficiency de-
termination method (AEDM) that
meets the requirements of paragraphs
(a)(2) and (3) of this section, provided,
however, that an AEDM may be used to
determine the average full load effi-
ciency of one or more of a manufactur-
er’s basic models only if the average
full load efficiency of at least five of its
other basic models is determined
through testing.

(2) Alternative efficiency determination
method. An AEDM applied to a basic
model must be:

(i) Derived from a mathematical
model that represents the mechanical
and electrical characteristics of that
basic model, and

(ii) Based on engineering or statis-
tical analysis, computer simulation or
modeling, or other analytic evaluation
of performance data.

(3) Substantiation of an alternative effi-
ciency determination method. Before an
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AEDM is used, its accuracy and reli-
ability must be substantiated as fol-
lows:

(i) The AEDM must be applied to at
least five basic models that have been
tested in accordance with §431.16, and

(ii) The predicted total power loss for
each such basic model, calculated by
applying the AEDM, must be within
plus or minus ten percent of the mean
total power loss determined from the
testing of that basic model.

(4) Subsequent wverification of an
AEDM. (i) Each manufacturer shall pe-
riodically select basic models rep-
resentative of those to which it has ap-
plied an AEDM, and for each basic
model selected shall either:

(A) Subject a sample of units to test-
ing in accordance with §§431.16 and
431.17(b)(2) by an accredited laboratory
that meets the requirements of §431.18;

(B) Have a certification body recog-
nized under §431.20 certify its nominal
full load efficiency; or

(C) Have an independent state-reg-
istered professional engineer, who is
qualified to perform an evaluation of
electric motor efficiency in a highly
competent manner and who is not an
employee of the manufacturer, review
the manufacturer’s representations and
certify that the results of the AEDM
accurately represent the total power
loss and nominal full load efficiency of
the basic model.

(ii) Each manufacturer that has used
an AEDM under this section shall have
available for inspection by the Depart-
ment of Energy records showing: the
method or methods used; the mathe-
matical model, the engineering or sta-
tistical analysis, computer simulation
or modeling, and other analytic evalua-
tion of performance data on which the
AEDM is based; complete test data,
product information, and related infor-
mation that the manufacturer has gen-
erated or acquired pursuant to para-
graphs (a)(3) and (a)(4)(i) of this sec-
tion; and the calculations used to de-
termine the average full load efficiency
and total power losses of each basic
model to which the AEDM was applied.

(iii) If requested by the Department,
the manufacturer shall conduct sim-
ulations to predict the performance of
particular basic models of electric mo-
tors specified by the Department, anal-

10 CFR Ch. Il (1-1-13 Edition)

yses of previous simulations conducted
by the manufacturer, sample testing of
basic models selected by the Depart-
ment, or a combination of the fore-
going.

(5) Use of a certification program or ac-
credited laboratory. (i) A manufacturer
may have a certification program, that
DOE has classified as nationally recog-
nized under §431.20, certify the nominal
full load efficiency of a basic model of
electric motor, and issue a certificate
of conformity for the motor.

(ii) For each basic model for which a
certification program is not used as de-
scribed in paragraph (a)()(i) of this
section, any testing of the motor pur-
suant to paragraphs (a)(1) through (3)
of this section to determine its energy
efficiency must be carried out in ac-
cordance with paragraph (b) of this sec-
tion, in an accredited laboratory that
meets the requirements of §431.18.
(This includes testing of the basic
model, pursuant to paragraph (a)(3)@)
of this section, to substantiate an
AEDM.)

(b) Additional testing requirements ap-
plicable when a certification program is
not used—(1) Selection of basic models for
testing. (i) Basic models must be se-
lected for testing in accordance with
the following criteria:

(A) Two of the basic models must be
among the five basic models with the
highest unit volumes of production by
the manufacturer in the prior year, or
during the prior 12 calendar month pe-
riod beginning in 1997,1 whichever is
later;

(B) The basic models should be of dif-
ferent horsepowers without duplica-
tion;

(C) The basic models should be of dif-
ferent frame number series without du-
plication; and

(D) Each basic model should be ex-
pected to have the lowest nominal full
load efficiency among the basic models
with the same rating (‘‘rating’ as used
here has the same meaning as it has in
the definition of ‘‘basic model”’).

(ii) In any instance where it is impos-
sible for a manufacturer to select basic
models for testing in accordance with

1In identifying these five basic models, any

electric motor that does not comply with
§431.25 shall be excluded from consideration.
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all of these criteria, the criteria shall
be given priority in the order in which
they are listed. Within the limits im-
posed by the criteria, basic models
shall be selected randomly.

(2) Selection of units for testing. For
each basic model selected for testing,?2
a sample of units shall be selected at
random and tested. The sample shall be
comprised of production units of the
basic model, or units that are rep-
resentative of such production units.
The sample size shall be not fewer than
five units, except that when fewer than
five units of a basic model would be
produced over a reasonable period of
time (approximately 180 days), then
each unit shall be tested. In a test of
compliance with a represented average
or nominal efficiency:

(i) The average full-load efficiency of
the sample X which is defined by

where X; is the measured full-load effi-
ciency of unit i and n is the number of
units tested, shall satisfy the condi-
tion:

100
1+1.05 (@_lj
RE

where RE is the represented nominal
full-load efficiency, and

(ii) The lowest full-load efficiency in
the sample X, which is defined by

ol

>

X nin = Min (Xl)

min
shall satisfy the condition
100

1+115 (@— 1)
RE

(3) Substantiation of an alternative effi-
ciency determination method. The basic
models tested under §431.17(a)(3)(i)
must be selected for testing in accord-
ance with paragraph (b)(1) of this sec-
tion, and units of each such basic

Xmin =

2Components of similar design may be sub-
stituted without requiring additional testing
if the represented measures of energy con-
sumption continue to satisfy the applicable
sampling provision.

§431.18

model must be tested in accordance
with paragraph (b)(2) of this section by
an accredited laboratory that meets
the requirements of §431.18.

§431.18 Testing laboratories.

(a) Testing pursuant to
§431.17(a)(b)(ii) must be conducted in an
accredited laboratory for which the ac-
creditation body was:

(1) The National Institute of Stand-
ards and Technology/National Vol-
untary Laboratory Accreditation Pro-
gram (NIST/NVLAP); or

(2) A laboratory accreditation body
having a mutual recognition arrange-
ment with NIST/NVLAP; or

(3) An organization classified by the
Department, pursuant to §431.19, as an
accreditation body.

(b) NIST/NVLAP is under the aus-
pices of the National Institute of
Standards and Technology (NIST)/Na-
tional Voluntary Laboratory Accredi-
tation Program (NVLAP), which is
part of the U.S. Department of Com-
merce. NIST/NVLAP accreditation is
granted on the basis of conformance
with criteria published in 15 CFR Part
285. The National Voluntary Labora-
tory Accreditation Program, ‘‘Proce-
dures and General Requirements,”
NIST Handbook 150-10, February 2007,
and Lab Bulletin LLB-42-2009, Efficiency
of Electric Motors Program, (ref-
erenced for guidance only, see §431.14)
present the technical requirements of
NVLAP for the Efficiency of Electric
Motors field of accreditation. This
handbook supplements NIST Handbook

150, National Voluntary Laboratory
Accreditation Program ‘‘Procedures
and General Requirements,”” which

contains 15 CFR part 285 plus all gen-
eral NIST/NVLAP procedures, criteria,
and policies. Information regarding
NIST/NVLAP and its Efficiency of
Electric Motors Program (EEM) can be
obtained from NIST/NVLAP, 100 Bu-
reau Drive, Mail Stop 2140, Gaithers-
burg, MD 20899-2140, (301) 975-4016 (tele-
phone), or (301) 926-2884 (fax).

[69 FR 61923, Oct. 21, 2004, as amended at 77
FR 26635, May 4, 2012]
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§431.19 Department of Energy rec-
ognition of accreditation bodies.

(a) Petition. To be classified by the
Department of Energy as an accredita-
tion body, an organization must sub-
mit a petition to the Department re-
questing such classification, in accord-
ance with paragraph (c) of this section
and §431.21. The petition must dem-
onstrate that the organization meets
the criteria in paragraph (b) of this sec-
tion.

(b) Evaluation criteria. To be classified
as an accreditation body by the De-
partment, the organization must meet
the following criteria:

(1) It must have satisfactory stand-
ards and procedures for conducting and
administering an accreditation system
and for granting accreditation. This
must include provisions for periodic
audits to verify that the laboratories
receiving its accreditation continue to
conform to the criteria by which they
were initially accredited, and for with-
drawal of accreditation where such
conformance does not occur, including
failure to provide accurate test results.

(2) It must be independent of electric
motor manufacturers, importers, dis-
tributors, private labelers or vendors.
It cannot be affiliated with, have finan-
cial ties with, be controlled by, or be
under common control with any such
entity.

(3) It must be qualified to perform
the accrediting function in a highly
competent manner.

(4) It must be expert in the content
and application of the test procedures
and methodologies in IEEE Std 112-2004
Test Method B or CSA C390-10, (incor-
porated by reference, see §431.15).

(c) Petition format. Each petition re-
questing classification as an accredita-
tion body must contain a narrative
statement as to why the organization
meets the criteria set forth in para-
graph (b) of this section, must be
signed on behalf of the organization by
an authorized representative, and must
be accompanied by documentation that
supports the narrative statement. The
following provides additional guidance:

(1) Standards and procedures. A copy
of the organization’s standards and
procedures for operating an accredita-
tion system and for granting accredita-
tion should accompany the petition.

10 CFR Ch. Il (1-1-13 Edition)

(2) Independent status. The peti-
tioning organization should identify
and describe any relationship, direct or
indirect, that it has with an electric
motor manufacturer, importer, dis-
tributor, private labeler, vendor, trade
association or other such entity, as
well as any other relationship it be-
lieves might appear to create a conflict
of interest for it in performing as an
accreditation body for electric motor
testing laboratories. It should explain
why it believes such relationship(s)
would not compromise its independ-
ence as an accreditation body.

(3) Qualifications to do accrediting. Ex-
perience in accrediting should be dis-
cussed and substantiated by supporting
documents. Of particular relevance
would be documentary evidence that
establishes experience in the applica-
tion of guidelines contained in the ISO/
IEC Guide 58, Calibration and testing
laboratory accreditation systems—General
requirements for operation and recogni-
tion, as well as experience in overseeing
compliance with the guidelines con-
tained in the ISO/IEC Guide 25, General
Requirements for the Competence of Cali-
bration and Testing Laboratories (ref-
erenced for guidance only, see §431.14).

(4) Expertise in electric motor test
procedures. The petition should set
forth the organization’s experience
with the test procedures and meth-
odologies in IEEE Std 112-2004 Test
Method B and CSA (€390-10, (incor-
porated by reference, see §431.15). This
part of the petition should include
items such as, but not limited to, a de-
scription of prior projects and quali-
fications of staff members. Of par-
ticular relevance would be documen-
tary evidence that establishes experi-
ence in applying the guidelines con-
tained in the ISO/IEC Guide 25, General
Requirements for the Competence of
Calibration and Testing Laboratories,
(referenced for guidance only, see
§431.14) to energy efficiency testing for
electric motors.

(d) Disposition. The Department will
evaluate the petition in accordance
with §431.21, and will determine wheth-
er the applicant meets the criteria in
paragraph (b) of this section to be clas-
sified as an accrediting body.

[69 FR 61923, Oct. 21, 2004, as amended at 77
FR 26635, May 4, 2012]
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§431.20 Department of Energy rec-
ognition of nationally recognized
certification programs.

(a) Petition. For a certification pro-
gram to be classified by the Depart-
ment of Energy as being nationally
recognized in the United States for the
purposes of Section 345(c) of EPCA
(‘“‘nationally recognized’), the organi-
zation operating the program must
submit a petition to the Department
requesting such classification, in ac-
cordance with paragraph (c) of this
Section and §431.21. The petition must
demonstrate that the program meets
the criteria in paragraph (b) of this sec-
tion.

(b) Ewvaluation criteria. For a certifi-
cation program to be classified by the
Department as nationally recognized,
it must meet the following criteria:

(1) It must have satisfactory stand-
ards and procedures for conducting and
administering a certification system,
including periodic follow up activities
to assure that basic models of electric
motor continue to conform to the effi-
ciency levels for which they were cer-
tified, and for granting a certificate of
conformity.

(2) It must be independent of electric
motor manufacturers, importers, dis-
tributors, private labelers or vendors.
It cannot be affiliated with, have finan-
cial ties with, be controlled by, or be
under common control with any such
entity.

(3) It must be qualified to operate a
certification system in a highly com-
petent manner.

(4) It must be expert in the content
and application of the test procedures
and methodologies in IEEE Std 112-2004
Test Method B or CSA C390-10, (incor-
porated by reference, see §431.15). It
must have satisfactory criteria and
procedures for the selection and sam-
pling of electric motors tested for en-
ergy efficiency.

(c) Petition format. Each petition re-
questing classification as a nationally
recognized certification program must
contain a narrative statement as to
why the program meets the criteria
listed in paragraph (b) of this section,
must be signed on behalf of the organi-
zation operating the program by an au-
thorized representative, and must be
accompanied by documentation that

§431.20

supports the narrative statement. The
following provides additional guidance
as to the specific criteria:

(1) Standards and procedures. A copy
of the standards and procedures for op-
erating a certification system and for
granting a certificate of conformity
should accompany the petition.

(2) Independent status. The peti-
tioning organization should identify
and describe any relationship, direct or
indirect, that it or the certification
program has with an electric motor
manufacturer, importer, distributor,
private labeler, vendor, trade associa-
tion or other such entity, as well as
any other relationship it believes
might appear to create a conflict of in-
terest for the certification program in
operating a certification system for
compliance by electric motors with en-
ergy efficiency standards. It should ex-
plain why it believes such relationship
would not compromise its independ-
ence in operating a certification pro-
gram.

(3) Qualifications to operate a certifi-
cation system. Experience in operating a
certification system should be dis-
cussed and substantiated by supporting
documents. Of particular relevance
would be documentary evidence that
establishes experience in the applica-
tion of guidelines contained in the ISO/
IEC Guide 6b, General requirements for
bodies operating product certification sys-
tems, ISO/IEC Guide 27, Guidelines for
corrective action to be taken by a certifi-
cation body in the event of either
misapplication of its mark of conformity
to a product, or products which bear the
mark of the certification body being found
to subject persons or property to risk, and
ISO/IEC Guide 28, General rules for a
model third-party certification system for
products, as well as experience in over-
seeing compliance with the guidelines
contained in the ISO/IEC Guide 25, Gen-
eral requirements for the competence of
calibration and testing laboratories (ref-
erenced for guidance only, see §431.14).

(4) Expertise in electric motor test proce-
dures. The petition should set forth the
program’s experience with the test pro-
cedures and methodologies in IEEE Std
112-2004 Test Method B or CSA C390-10,
(incorporated by reference, see §431.15).
This part of the petition should include
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items such as, but not limited to, a de-
scription of prior projects and quali-
fications of staff members. Of par-
ticular relevance would be documen-
tary evidence that establishes experi-
ence in applying guidelines contained
in the ISO/IEC Guide 25, General Re-
quirements for the Competence of Cali-
bration and Testing Laboratories (ref-
erenced for guidance only, see 431.14) to
energy efficiency testing for electric
motors.

(d) Disposition. The Department will
evaluate the petition in accordance
with §431.21, and will determine wheth-
er the applicant meets the criteria in
paragraph (b) of this section for classi-
fication as a nationally recognized cer-
tification program.

[69 FR 61923, Oct. 21, 2004, as amended at 77
FR 26635, May 4, 2012]

§431.21 Procedures for recognition
and withdrawal of recognition of
accreditation bodies and certifi-
cation programs.

(a) Filing of petition. Any petition
submitted to the Department pursuant
to §§431.19(a) or 431.20(a), shall be enti-
tled ‘‘Petition for Recognition” (‘‘Pe-
tition””) and must be submitted, in
triplicate to the Assistant Secretary
for Energy Efficiency and Renewable
Energy, U.S. Department of Energy,
Forrestal Building, 1000 Independence
Avenue, SW., Washington, DC 20585-
0121. In accordance with the provisions
set forth in 10 CFR 1004.11, any request
for confidential treatment of any infor-
mation contained in such a Petition or
in supporting documentation must be
accompanied by a copy of the Petition
or supporting documentation from
which the information claimed to be
confidential has been deleted.

(b) Public notice and solicitation of
comments. DOE shall publish in the
FEDERAL REGISTER the Petition from
which confidential information, as de-
termined by DOE, has been deleted in
accordance with 10 CFR 1004.11 and
shall solicit comments, data and infor-
mation on whether the Petition should
be granted. The Department shall also
make available for inspection and
copying the Petition’s supporting docu-
mentation from which confidential in-
formation, as determined by DOE, has
been deleted in accordance with 10 CFR

10 CFR Ch. Il (1-1-13 Edition)

1004.11. Any person submitting written
comments to DOE with respect to a Pe-
tition shall also send a copy of such
comments to the petitioner.

(c) Responsive statement by the peti-
tioner. A petitioner may, within 10
working days of receipt of a copy of
any comments submitted in accordance
with paragraph (b) of this section, re-
spond to such comments in a written
statement submitted to the Assistant
Secretary for Energy Efficiency and
Renewable Energy. A petitioner may
address more than one set of comments
in a single responsive statement.

(d) Public announcement of interim de-
termination and solicitation of comments.
The Assistant Secretary for Energy Ef-
ficiency and Renewable Energy shall
issue an interim determination on the
Petition as soon as is practicable fol-
lowing receipt and review of the Peti-
tion and other applicable documents,
including, but not limited to, com-
ments and responses to comments. The
petitioner shall be notified in writing
of the interim determination. DOE
shall also publish in the FEDERAL REG-
ISTER the interim determination and
shall solicit comments, data and infor-
mation with respect to that interim de-
termination. Written comments and re-
sponsive statements may be submitted
as provided in paragraphs (b) and (c) of
this section.

(e) Public announcement of final deter-
mination. The Assistant Secretary for
Energy Efficiency and Renewable En-
ergy shall as soon as practicable, fol-
lowing receipt and review of comments
and responsive statements on the in-
terim determination, publish in the
FEDERAL REGISTER a notice of final de-
termination on the Petition.

(f) Additional information. The Depart-
ment may, at any time during the rec-
ognition process, request additional
relevant information or conduct an in-
vestigation concerning the Petition.
The Department’s determination on a
Petition may be based solely on the Pe-
tition and supporting documents, or
may also be based on such additional
information as the Department deems
appropriate.

(g) Withdrawal of recognition—(1)
Withdrawal by the Department. If the
Department believes that an accredita-
tion body or certification program that

550



Department of Energy

has been recognized under §§431.19 or
431.20, respectively, is failing to meet
the criteria of paragraph (b) of the sec-
tion under which it is recognized, the
Department will so advise such entity
and request that it take appropriate
corrective action. The Department will
give the entity an opportunity to re-
spond. If after receiving such response,
or no response, the Department be-
lieves satisfactory correction has not
been made, the Department will with-
draw its recognition from that entity.

(2) Voluntary withdrawal. An accredi-
tation body or certification program
may withdraw itself from recognition
by the Department by advising the De-
partment in writing of such with-
drawal. It must also advise those that
use it (for an accreditation body, the
testing laboratories, and for a certifi-
cation organization, the manufactur-
ers) of such withdrawal.

§431.25

(3) Notice of withdrawal of recognition.
The Department will publish in the
FEDERAL REGISTER a notice of any
withdrawal of recognition that occurs
pursuant to this paragraph.

ENERGY CONSERVATION STANDARDS

§431.25 Energy conservation stand-

ards and effective dates.

(a) Except as provided for fire pump
electric motors in paragraph (b) of this
section, each general purpose electric
motor (subtype I) with a power rating
of 1 horsepower or greater, but not
greater than 200 horsepower, including
a NEMA Design B or an equivalent IEC
Design N motor that is a general pur-
pose electric motor (subtype I), manu-
factured (alone or as a component of
another piece of equipment) on or after
December 19, 2010, shall have a nominal
full-load efficiency that is not less than
the following:

TABLE 1—NOMINAL FULL-LOAD EFFICIENCIES OF GENERAL PURPOSE ELECTRIC MOTORS (SUBTYPE
1), EXCEPT FIRE PUMP ELECTRIC MOTORS

Nominal full-load efficiency
Motor horsepower/standard kilowatt equivalent (nl?neggr?fotyoc:%s) (Eﬂﬁt?)se?dofm;c:?erss)
6 4 2 6 4 2

825 85.5 77.0 825 85.5 77.0
86.5 86.5 84.0 87.5 86.5 84.0
87.5 86.5 85.5 88.5 86.5 85.5
88.5 89.5 85.5 89.5 89.5 86.5
89.5 89.5 86.5 89.5 89.5 88.5
90.2 91.0 88.5 91.0 91.7 89.5
91.7 91.7 89.5 91.0 91.7 90.2
91.7 93.0 90.2 91.7 92.4 91.0
92.4 93.0 91.0 91.7 93.0 91.0
93.0 93.6 91.7 93.0 93.6 91.7
93.6 94.1 91.7 93.0 93.6 91.7
94.1 94.1 92.4 94.1 94.1 92.4
94.1 94.5 93.0 94.1 94.5 93.0
94.5 95.0 93.6 94.5 95.0 93.6
94.5 95.0 93.6 94.5 95.4 93.6
. 95.0 95.4 93.6 95.0 95.4 94.1
125/90 ... . 95.0 95.4 941 95.0 95.4 95.0
150/110 .. . 95.4 95.8 94.1 95.8 95.8 95.0
200/150 .. . 95.4 95.8 95.0 95.8 96.2 95.4

(b) Each fire pump electric motor
that is a general purpose electric
motor (subtype I) or general purpose
electric motor (subtype II) manufac-
tured (alone or as a component of an-

other piece of equipment) on or after
December 19, 2010, shall have a nominal
full-load efficiency that is not less than
the following:
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TABLE 2—NOMINAL FULL-LOAD EFFICIENCIES OF FIRE PUMP ELECTRIC MOTORS

Nominal full-load efficiency
Motorstr;?]rds;%ower/ Open motors Enclosed motors
Kilowatt equivalent (number of poles) (number of poles)
8 6 4 2 8 6 4 2

1175 ... 74.0 80.0 825 | v 74.0 80.0 82,5 75.5
1.5/1.1 . 75.5 84.0 84.0 82.5 77.0 85.5 84.0 825
215 85.5 85.5 84.0 84.0 825 86.5 84.0 84.0
3/2.2 86.5 86.5 86.5 84.0 84.0 87.5 87.5 85.5
5/3.7 87.5 87.5 87.5 85.5 85.5 87.5 87.5 87.5
7.5/5.5 . 88.5 88.5 88.5 87.5 85.5 89.5 89.5 88.5
10/7.5 .. 89.5 90.2 89.5 88.5 88.5 89.5 89.5 89.5
15/11 ... 89.5 90.2 91.0 89.5 88.5 90.2 91.0 90.2
20/15 90.2 91.0 91.0 90.2 89.5 90.2 91.0 90.2
25/18.5 90.2 91.7 91.7 91.0 89.5 91.7 92.4 91.0
30/22 91.0 92.4 92.4 91.0 91.0 91.7 92.4 91.0
40/30 ... 91.0 93.0 93.0 91.7 91.0 93.0 93.0 91.7
50/37 91.7 93.0 93.0 92.4 91.7 93.0 93.0 92.4
60/45 92.4 93.6 93.6 93.0 91.7 93.6 93.6 93.0
75/55 93.6 93.6 94.1 93.0 93.0 93.6 941 93.0
100/75 . 93.6 941 941 93.0 93.0 94.1 94.5 93.6
125/90 . 93.6 941 94.5 93.6 93.6 94.1 94.5 94.5
150/110 93.6 94.5 95.0 93.6 93.6 95.0 95.0 94.5
200/150 .. 93.6 94.5 95.0 94.5 94.1 95.0 95.0 95.0
250/186 .. 95.4 95.4 94.5 95.0 95.0 95.4
300/224 .. 95.4 95.4 95.0 95.0 95.4 95.4
350/261 .. 95.4 95.4 95.0 95.0 95.4 95.4
400/298 .. 95.4 95.4 95.4
450/336 .. 95.8 95.4 95.4
500/373 .. 95.8 95.8 95.4

(c) Except as provided for fire pump
electric motors in paragraph (b) of this
section, each general purpose electric
motor (subtype II) with a power rating
of 1 horsepower or greater, but not
greater than 200 horsepower, including
a NEMA Design B or an equivalent IEC

Design N motor that is a general pur-
pose electric motor (subtype II), manu-
factured (alone or as a component of
another piece of equipment) on or after
December 19, 2010, shall have a nominal
full-load efficiency that is not less than
the following:

TABLE 3—NOMINAL FULL-LOAD EFFICIENCIES OF GENERAL PURPOSE ELECTRIC MOTORS (SUBTYPE
II), EXCEPT FIRE PUMP ELECTRIC MOTORS

Nominal full-load efficiency
Motor harsepower/ Open motors Enclosed motors
Star;%irieaﬁg‘t”a“ (nurrﬁ’ber of poles) (number of poles)
8 6 4 2 8 6 4 2

175 ... 74.0 80.0 825 | s 74.0 80.0 825 75.5
1.5/1.1 . 75.5 84.0 84.0 82.5 77.0 85.5 84.0 82.5
215 .. 85.5 85.5 84.0 84.0 82.5 86.5 84.0 84.0
3/2.2 86.5 86.5 86.5 84.0 84.0 87.5 87.5 85.5
5/3.7 87.5 87.5 87.5 85.5 85.5 87.5 87.5 87.5
7.5/5.5 . 88.5 88.5 88.5 87.5 85.5 89.5 89.5 88.5
10/7.5 89.5 90.2 89.5 88.5 88.5 89.5 89.5 89.5
15/11 89.5 90.2 91.0 89.5 88.5 90.2 91.0 90.2
20/15 ... 90.2 91.0 91.0 90.2 89.5 90.2 91.0 90.2
25/18.5 ... 90.2 91.7 91.7 91.0 89.5 91.7 92.4 91.0
30/22 91.0 92.4 92.4 91.0 91.0 91.7 92.4 91.0
40/30 91.0 93.0 93.0 91.7 91.0 93.0 93.0 91.7
50/37 91.7 93.0 93.0 92.4 91.7 93.0 93.0 92.4
60/45 92.4 93.6 93.6 93.0 91.7 93.6 93.6 93.0
75/55 93.6 93.6 941 93.0 93.0 93.6 94.1 93.0
100/75 . 93.6 94.1 941 93.0 93.0 94.1 94.5 93.6
125/90 . 93.6 94.1 945 93.6 93.6 94.1 94.5 945
150/110 93.6 94.5 95.0 93.6 93.6 95.0 95.0 945
200/150 .. 93.6 94.5 95.0 94.5 94.1 95.0 95.0 95.0
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(d) Each NEMA Design B or an equiv-
alent IEC Design N motor that is a
general purpose electric motor
(subtype I) or general purpose electric
motor (subtype II), excluding fire pump
electric motors, with a power rating of
more than 200 horsepower, but not

§431.31

greater than 500 horsepower, manufac-
tured (alone or as a component of an-
other piece of equipment) on or after
December 19, 2010, shall have a nominal
full-load efficiency that is not less than
the following:

TABLE 4—NOMINAL FULL-LOAD EFFICIENCIES OF NEMA DESIGN B GENERAL PURPOSE ELECTRIC
MOTORS (SUBTYPE | AND Il), EXCEPT FIRE PUMP ELECTRIC MOTORS

Nominal full-load efficiency

Motor horsepower/

f Open motors Enclosed motors
star;(éirieaﬁgg\{van (number of poles) (number of poles)

8 6 4 2 8 6 4 2

250/186 95.4 94.5 95.0 95.4
300/224 .. 95.4 95.0 95.4 95.4
350/261 .. 95.4 95.0 95.4 95.4
400/298 .. 95.4 95.4 95.4 95.4
450/336 .. 95.8 95.8 95.4 95.4
500/373 .. 95.8 95.8 95.8 95.4

(e) For purposes of determining the
required minimum nominal full-load
efficiency of an electric motor that has
a horsepower or Kkilowatt rating be-
tween two horsepower or two kilowatt
ratings listed in any table of energy
conservation standards in paragraphs
(a) through (d) of this section, each
such motor shall be deemed to have a
listed horsepower or kilowatt rating,
determined as follows:

(1) A horsepower at or above the mid-
point between the two consecutive
horsepowers shall be rounded up to the
higher of the two horsepowers;

(2) A horsepower below the midpoint
between the two consecutive horse-
powers shall be rounded down to the
lower of the two horsepowers; or

(3) A kilowatt rating shall be directly
converted from Kkilowatts to horse-
power using the formula 1 kilowatt =
(%.746) horsepower. The conversion
should be calculated to three signifi-
cant decimal places, and the resulting
horsepower shall be rounded in accord-
ance with paragraph (e)(1) or (e)(2) of
this section, whichever applies.

(f) This section does not apply to
definite purpose motors, special pur-
pose motors, or those motors exempted
by the Secretary.

[77 FR 26635, May 4, 2012]

§431.26 Preemption of State regula-
tions.

Any State regulation providing for
any energy conservation standard, or
other requirement with respect to the
energy efficiency or energy use, of an
electric motor that is not identical to
a Federal standard in effect under this
subpart is preempted by that standard,
except as provided for in Section 345(a)
and 327(b) and (c) of the Act.

LABELING

§431.31 Labeling requirements.

(a) Electric motor nameplate—(1) Re-
quired information. The permanent
nameplate of an electric motor for
which standards are prescribed in
§431.25 must be marked clearly with
the following information:

(i) The motor’s nominal full load effi-
ciency (as of the date of manufacture),
derived from the motor’s average full
load efficiency as determined pursuant
to this subpart; and

(ii) A Compliance Certification num-
ber (‘‘CC number’’) supplied by DOE to
the manufacturer or private labeler,
pursuant to §431.36(f), and applicable to
that motor. Such CC number must be
on the nameplate of a motor beginning
90 days after either:

(A) The manufacturer or private la-
beler has received the number upon
submitting a Compliance Certification
covering that motor, or
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(B) The expiration of 21 days from
DOE’s receipt of a Compliance Certifi-
cation covering that motor, if the man-
ufacturer or private labeler has not
been advised by DOE that the Compli-
ance Certification fails to satisfy
§431.36.

(2) Display of required information. All
orientation, spacing, type sizes, type
faces, and line widths to display this
required information shall be the same
as or similar to the display of the other
performance data on the motor’s per-
manent nameplate. The nominal full-
load efficiency shall be identified ei-
ther by the term ‘‘Nominal Efficiency”’
or “Nom. Eff.” or by the terms speci-
fied in paragraph 12.58.2 of NEMA MG1-
2009, (incorporated by reference, see
§431.15) as for example “NEMA Nom.
Eff. . The Compliance Certifi-
cation number issued pursuant to
§431.36 shall be in the form “CC  .”

(3) Optional display. The permanent
nameplate of an electric motor, a sepa-
rate plate, or decalcomania, may be
marked with the encircled lower case
letters ‘‘ee’’, for example,

or with some comparable designation
or logo, if the motor meets the applica-
ble standard prescribed in §431.25, as
determined pursuant to this subpart,
and is covered by a Compliance Certifi-
cation that satisfies §431.36.

(b) Disclosure of efficiency information
in marketing materials. (1) The same in-
formation that must appear on an elec-
tric motor’s permanent nameplate pur-
suant to paragraph (a)(1) of this sec-
tion, shall be prominently displayed:

(i) On each page of a catalog that
lists the motor; and

(ii) In other materials used to market
the motor.

(2) The ‘‘ee’” logo, or other similar
logo or designations, may also be used
in catalogs and other materials to the
same extent they may be used on labels
under paragraph (a)(3) of this section.

[69 FR 61923, Oct. 21, 2004, as amended at 77
FR 26637, May 4, 2012]

10 CFR Ch. Il (1-1-13 Edition)

§431.32 Preemption of State regula-
tions.

The provisions of §431.31 supersede
any State regulation to the extent re-
quired by Section 327 of the Act. Pursu-
ant to the Act, all State regulations
that require the disclosure for any
electric motor of information with re-
spect to energy consumption, other
than the information required to be
disclosed in accordance with this part,
are superseded.

CERTIFICATION

§431.35 Applicability of certification
requirements.

Section 431.36 sets forth the proce-
dures for manufacturers to certify that
electric motors comply with the appli-
cable energy efficiency standards set
forth in this subpart.

§431.36 Compliance Certification.

(a) General. A manufacturer or pri-
vate labeler shall not distribute in
commerce any basic model of an elec-
tric motor which is subject to an en-
ergy efficiency standard set forth in
this subpart unless it has submitted to
the Department a Compliance Certifi-
cation certifying, in accordance with
the provisions of this section, that the
basic model meets the requirements of
the applicable standard. The represen-
tations in the Compliance Certification
must be based upon the basic model’s
energy efficiency as determined in ac-
cordance with the applicable require-
ments of this subpart. This means, in
part, that either:

(1) The representations as to the
basic model must be based on use of a
certification organization; or

(2) Any testing of the basic model on
which the representations are based
must be conducted at an accredited
laboratory.

(b) Required contents—(1) General rep-
resentations. Each Compliance Certifi-
cation must certify that:

(i) The nominal full load efficiency
for each basic model of electric motor
distributed is not less than the min-
imum nominal full load efficiency re-
quired for that motor by §431.25;

(ii) All required determinations on
which the Compliance Certification is
based were made in compliance with
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the applicable requirements prescribed
in this subpart;

(iii) All information reported in the
Compliance Certification is true, accu-
rate, and complete; and

(iv) The manufacturer or private la-
beler is aware of the penalties associ-
ated with violations of the Act and the
regulations thereunder, and of 18
U.S.C. 1001 which prohibits knowingly
making false statements to the Federal
Government.

(2) Specific data. (i) For each rating of
electric motor (as the term ‘‘rating’ is
defined in the definition of basic
model) which a manufacturer or pri-
vate labeler distributes, the Compli-
ance Certification must report the
nominal full load efficiency, deter-
mined pursuant to §§431.16 and 431.17,
of the least efficient basic model with-
in that rating.

(ii) The Compliance Certification
must identify the basic models on
which actual testing has been per-
formed to meet the requirements of
§431.17.

(iii) The format for a Compliance
Certification is set forth in appendix C
of this subpart.

(c) Optional contents. In any Compli-
ance Certification, a manufacturer or
private labeler may at its option re-
quest that DOE provide it with a
unique Compliance Certification num-
ber (‘‘CC number’’) for any brand name,
trademark or other label name under
which the manufacturer or private la-
beler distributes electric motors cov-
ered by the Certification. Such a Com-
pliance Certification must also identify
all other names, if any, under which
the manufacturer or private labeler
distributes electric motors, and to
which the request does not apply.

(d) Signature and submission. A manu-
facturer or private labeler must submit
the Compliance Certification either on
its own behalf, signed by a corporate
official of the company, or through a
third party (for example, a trade asso-
ciation or other authorized representa-
tive) acting on its behalf. Where a third
party is used, the Compliance Certifi-
cation must identify the official of the
manufacturer or private labeler who
authorized the third party to make
representations on the company’s be-
half, and must be signed by a corporate

§431.36

official of the third party. The Compli-
ance Certification must be submitted
to the Department electronically at
hittps://www.regulations.doe.gov/ccms. Al-
ternatively, the Compliance Certifi-
cation may be submitted by certified
mail to: Certification and Compliance
Reports, U.S. Department of Energy,
Office of Energy Efficiency and Renew-
able Energy, Building Technologies
Program, EE-2J, Forrestal Building,
1000 Independence Avenue, SW., Wash-
ington, DC 20585-0121.

(e) New basic models. For electric mo-
tors, a Compliance Certification must
be submitted for a new basic model
only if the manufacturer or private la-
beler has not previously submitted to
DOE a Compliance Certification, that
meets the requirements of this section,
for a basic model that has the same
rating as the new basic model, and that
has a lower nominal full load efficiency
than the new basic model.

(f) Response to Compliance Certifi-
cation; Compliance Certification Number
(CC number)—(1) DORE processing of Cer-
tification. Promptly upon receipt of a
Compliance Certification, the Depart-
ment will determine whether the docu-
ment contains all of the elements re-
quired by this section, and may, in its
discretion, determine whether all or
part of the information provided in the
document is accurate. The Department
will then advise the submitting party
in writing either that the Compliance
Certification does not satisfy the re-
quirements of this section, in which
case the document will be returned, or
that the Compliance Certification sat-
isfies this section. The Department will
also advise the submitting party of the
basis for its determination.

(2) Issuance of CC number(s). (i) Initial
Compliance Certification. When DOE
advises that the initial Compliance
Certification submitted by or on behalf
of a manufacturer or private labeler is
acceptable, either:

(A) DOE will provide a single unique
CC number, ““CC ,”> to the manu-
facturer or private labeler, and such CC
number shall be applicable to all elec-
tric motors distributed by the manu-
facturer or private labeler, or

(B) When required by paragraph (£)(3)
of this section, DOE will provide more
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than one CC number to the manufac-
turer or private labeler.

(ii) Subsequent Compliance Certifi-
cation. When DOE advises that any
other Compliance Certification is ac-
ceptable, it will provide a unique CC
number for any brand name, trademark
or other name when required by para-
graph (f)(3) of this section.

(iii) When DOE declines to provide a
CC number as requested by a manufac-
turer or private labeler in accordance
with §431.36(c), DOE will advise the re-
quester of the reasons for such refusal.

(3) Issuance of two or more CC numbers.
(i) DOE will provide a unique CC num-
ber for each brand name, trademark or
other label name for which a manufac-
turer or private labeler requests such a
number in accordance with §431.36(c),
except as follows. DOE will not provide
a CC number for any brand name,
trademark or other label name

(A) For which DOE has previously
provided a CC number, or

(B) That duplicates or overlaps with
other names under which the manufac-
turer or private labeler sells electric
motors.

(ii) Once DOE has provided a CC num-
ber for a particular name, that shall be
the only CC number applicable to all
electric motors distributed by the man-
ufacturer or private labeler under that
name.

(iii) If the Compliance Certification
in which a manufacturer or private la-
beler requests a CC number is the ini-
tial Compliance Certification sub-
mitted by it or on its behalf, and it dis-
tributes electric motors not covered by
the CC number(s) DOE provides in re-
sponse to the request(s), DOE will also
provide a unique CC number that shall
be applicable to all of these other mo-
tors.

[69 FR 61923, Oct. 21, 2004, as amended at 76
FR 59006, Sept. 23, 2011; 77 FR 26638, May 4,
2012]

APPENDIX A TO SUBPART B OF PART 431
[RESERVED]

APPENDIX B TO SUBPART B OF PART
431—UNIFORM TEST METHOD FOR
MEASURING NOMINAL FULL LOAD
EFFICIENCY OF ELECTRIC MOTORS

1. Definitions.

10 CFR Ch. Il (1-1-13 Edition)

Definitions contained in §§431.2 and 431.12
are applicable to this appendix.

2. Test Procedures.

Efficiency and losses shall be determined
in accordance with NEMA MG1-2009, para-
graph 12.58.1, ‘‘Determination of Motor Effi-
ciency and Losses,” (incorporated by ref-
erence, see §431.15) and either:

(1) CSA C390-10, (incorporated by reference,
see §431.15), or

(2) IEEE Std 112-2004 Test Method B, Input-
Output With Loss Segregation, (incorporated
by reference, see §431.15).

3. Amendments to test procedures.

Any revision to IEEE Std 112-2004 Test
Method B, NEMA MG1-2009, or CSA C390-10,
(incorporated by reference, see §431.15) shall
not be effective for purposes of certification
and compliance testing unless and until this
appendix and 10 CFR Part 431 are amended to
incorporate that revision.

[77 FR 26638, May 4, 2012]

APPENDIX C TO SUBPART B OF PART
431—COMPLIANCE CERTIFICATION

CERTIFICATION OF COMPLIANCE WITH ENERGY
EFFICIENCY STANDARDS FOR ELECTRIC MoO-
TORS (OFFICE OF MANAGEMENT AND BUDGET
CONTROL NUMBER: 1910-1400. EXPIRES FEB-
RUARY 13, 2014)

An electronic form is available at https:/
www.regulations.doe.gov/ccms/.

1. Name and Address of Company (the
‘‘company’’):

2. Name(s) to be Marked on Electric Mo-
tors to Which this Compliance Certification
Applies:

3. If manufacturer or private labeler wishes
to receive a unique Compliance Certification
number for use with any particular brand
name, trademark, or other label name, fill
out the following two items:

A. List each brand name, trademark, or
other label name for which the company re-
quests a Compliance Certification number:

B. List other name(s), if any, under which
the company sells electric motors (if not
listed in item 2 above):
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Submit electronically at
www.regulations.doe.gov/ccms.

Submit paper form by Certified Mail to: U.S.
Department of Energy, Office of Energy Effi-
ciency and Renewable Energy, Building
Technologies (EE-2J), Forrestal Building,
1000 Independence Avenue, SW., Washington,
DC 20585-0121.

This Compliance Certification reports on
and certifies compliance with requirements
contained in 10 CFR Part 431 (Energy Con-
servation Program for Certain Commercial
and Industrial Equipment) and Part C of the
Energy Policy and Conservation Act (Pub. L.
94-163), and amendments thereto. It is signed
by a responsible official of the above named
company. Attached and incorporated as part
of this Compliance Certification is a Listing
of Electric Motor Efficiencies. For each rat-
ing of electric motor* for which the Listing
specifies the nominal full load efficiency of a
basic model, the company distributes no less
efficient basic model with that rating and all
basic models with that rating comply with
the applicable energy efficiency standard.

*For this purpose, the term ‘‘rating”
means one of the combinations of an electric
motor’s horsepower (or standard Kkilowatt
equivalent), number of poles, motor type,
and open or enclosed construction, with re-
spect to which §431.25 of 10 CFR Part 431 pre-
scribes nominal full load efficiency stand-
ards.

Person to Contact for Further Informa-
tion:

Name:

https://

Address:

Telephone Number:

Facsimile Number:

If any part of this Compliance Certifi-
cation, including the Attachment, was pre-
pared by a third party organization under
the provisions of 10 CFR 431.36, the company
official authorizing third party representa-
tions:

Name:

Pt. 431, Subpt. B, App. C

Address:

Telephone Number:
Facsimile Number:

Third Party Organization Officially Acting
as Representative:

Third Party Organization:
Responsible Person at the Organization:

Address:

Telephone Number:
Facsimile Number:

All required determinations on which this
Compliance Certification is based were made
in conformance with the applicable require-
ments in 10 CFR Part 431, subpart B. All in-
formation reported in this Compliance Cer-
tification is true, accurate, and complete.
The company is aware of the penalties asso-
ciated with violations of the Act and the reg-
ulations thereunder, and is also aware of the
provisions contained in 18 U.S.C. 1001, which
prohibits knowingly making false state-
ments to the Federal Government.

Signature:

Date:

Name:
Title:

Firm or Organization:

ATTACHMENT OF CERTIFICATION OF COMPLI-
ANCE WITH ENERGY EFFICIENCY STANDARDS
FOR ELECTRIC MOTOR EFFICIENCIES

Date:

Name of Company:

Motor Type (i.e., general purpose electric
motor (subtype I), fire pump electric motor,
general purpose electric motor (subtype II),
NEMA Design B general purpose electric
motor)

Least efficient basic model—(model numbers(s))

Nominal full-load efficiency

Motor horsepower/standard kilowatt equivalent

Open motors
(number of poles)

Enclosed motors
(number of poles)

4 2 8 6 4 2

1/.75
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Least efficient basic model—(model numbers(s))
Nominal full-load efficiency
Motor horsepower/standard kilowatt equivalent Open motors Enclosed motors
(number of poles) (number of poles)
8 4 2 8 6 4 2
21.5
3/2.2
5/3.7
Etc

Note: Place an asterisk beside each reported nominal full load efficiency that is determined by actual testing rather than by
application of an alternative efficiency determination method. Also list below additional basic models that were subjected to ac-

tual testing.

Basic Model means all units of a given type
of electric motor (or class thereof) manufac-
tured by a single manufacturer, and which (i)
have the same rating, (ii) have electrical de-
sign characteristics that are essentially
identical, and (iii) do not have any differing
physical or functional characteristics that
affect energy consumption or efficiency.

Rating means one of the combinations of
an electric motor’s horsepower (or standard
kilowatt equivalent), number of poles, motor
type, and open or enclosed construction,
with respect to which §431.25 of 10 CFR Part
431 prescribes nominal full load efficiency
standards.

MODELS ACTUALLY TESTED AND NOT PREVIOUSLY IDENTIFIED

Least efficient basic model—(model numbers(s))

Nominal full-load efficiency

Motor horsepower/standard kilowatt equivalent

Open motors
(number of poles)

Enclosed motors
(number of poles)

4 2 8 6 4 2

Etc
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§431.62

MODELS ACTUALLY TESTED AND NOT PREVIOUSLY IDENTIFIED—Continued

Least efficient basic model—(model numbers(s))
Nominal full-load efficiency

Motor horsepower/standard kilowatt equivalent

Open motors
(number of poles)

Enclosed motors
(number of poles)

6 4 2 8 6 4 2

[69 FR 61923, Oct. 21, 2004, as amended at 76 FR 59006, Sept. 23, 2011]

Subpart C—Commercial Refrig-
erators, Freezers and Refrig-
erator-Freezers

SOURCE: 70 FR 60414, Oct. 18, 2005, unless
otherwise noted.

§431.61 Purpose and scope.

This subpart contains energy con-
servation requirements for commercial
refrigerators, freezers and refrigerator-
freezers, pursuant to Part C of Title III
of the Energy Policy and Conservation
Act, as amended, 42 U.S.C. 6311-6317.

§431.62 Definitions concerning com-
mercial refrigerators, freezers and
refrigerator-freezers.

Air-curtain angle means:

(1) For equipment without doors and
without a discharge air grille or dis-
charge air honeycomb, the angle be-
tween a vertical line extended down
from the highest point on the manufac-
turer’s recommended load limit line
and the load limit line itself, when the
equipment is viewed in cross-section;
and

(2) For all other equipment without
doors, the angle formed between a
vertical line and the straight Iline
drawn by connecting the point at the
inside edge of the discharge air opening
with the point at the inside edge of the
return air opening, when the equip-
ment is viewed in cross-section.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Commercial refrigerator, freezer, and re-
frigerator-freezer means refrigeration
equipment that—

(1) Is not a consumer product (as de-
fined in §430.2 of part 430);

(2) Is not designed and marketed ex-
clusively for medical, scientific, or re-
search purposes;

(3) Operates at a chilled, frozen, com-
bination chilled and frozen, or variable
temperature;

(4) Displays or stores merchandise
and other perishable materials hori-
zontally, semi-vertically, or vertically;

(5) Has transparent or solid doors,
sliding or hinged doors, a combination
of hinged, sliding, transparent, or solid
doors, or no doors;

(6) Is designed for pull-down tempera-
ture applications or holding tempera-
ture applications; and

(7) Is connected to a self-contained
condensing unit or to a remote con-
densing unit.

Commercial hybrid refrigerator, freezer,
and refrigerator-freezer means a com-
mercial refrigerator, freezer, or refrig-
erator-freezer that has two or more
chilled and/or frozen compartments
that are:

(1) In two or more different equip-
ment families,

(2) Contained in one cabinet, and

(3) Sold as a single unit.

Door angle means:

(1) For equipment with flat doors, the
angle between a vertical line and the
line formed by the plane of the door,
when the equipment is viewed in cross-
section; and

(2) For equipment with curved doors,
the angle formed between a vertical
line and the straight line drawn by
connecting the top and bottom points
where the display area glass joins the
cabinet, when the equipment is viewed
in cross-section.

559



§431.63

Holding temperature application means
a use of commercial refrigeration
equipment other than a pull-down tem-
perature application, except a blast
chiller or freezer.

Horizontal Closed means equipment
with hinged or sliding doors and a door
angle greater than or equal to 45°.

Horizontal Open means equipment
without doors and an air-curtain angle
greater than or equal to 80° from the
vertical.

Ice-cream freezer means a commercial
freezer that is designed to operate at or
below —5 °F (—21 °C) and that the man-
ufacturer designs, markets, or intends
for the storing, displaying, or dis-
pensing of ice cream.

Integrated average temperature means
the average temperature of all test
package measurements taken during
the test.

Lighting occupancy sensor means a de-
vice which uses passive infrared, ultra-
sonic, or other motion-sensing tech-
nology to automatically turn off or
dim lights within the equipment when
no motion is detected in the sensor’s
coverage area for a certain preset pe-
riod of time.

Lowest application product temperature
means the integrated average tempera-
ture closest to the specified rating
temperature for a given piece of equip-
ment achievable and repeatable, such
that the integrated average tempera-
ture of a given unit is within +2 °F of
the average of all integrated average
temperature values for that basic
model.

Night curtain means a device which is
temporarily deployed to decrease air
exchange and heat transfer between
the refrigerated case and the sur-
rounding environment.

Pull-down  temperature  application
means a commercial refrigerator with
doors that, when fully loaded with 12
ounce beverage cans at 90 degrees F,
can cool those beverages to an average
stable temperature of 38 degrees F in 12
hours or less.

Remote condensing unit means a fac-
tory-made assembly of refrigerating
components designed to compress and
liquefy a specific refrigerant that is re-
motely located from the refrigerated
equipment and consists of 1 or more re-
frigerant compressors, refrigerant con-

10 CFR Ch. Il (1-1-13 Edition)

densers, condenser fans and motors,
and factory supplied accessories.

Scheduled lighting control means a de-
vice which automatically shuts off or
dims the lighting in a display case at
scheduled times throughout the day.

Self-contained condensing unit means a
factory-made assembly of refrigerating
components designed to compress and
liquefy a specific refrigerant that is an
integral part of the refrigerated equip-
ment and consists of 1 or more refrig-
erant compressors, refrigerant con-
densers, condenser fans and motors,
and factory supplied accessories.

Semivertical Open means equipment
without doors and an air-curtain angle
greater than or equal to 10° and less
than 80° from the vertical.

Test package means a packaged mate-
rial that is used as a standard product
temperature-measuring device.

Vertical Closed means equipment with
hinged or sliding doors and a door
angle less than 45°.

Vertical Open means equipment with-
out doors and an air-curtain angle
greater than or equal to 0° and less
than 10° from the vertical.

Wedge case means a commercial re-
frigerator, freezer, or refrigerator-
freezer that forms the transition be-
tween two regularly shaped display
cases.

[70 FR 60414, Oct. 18, 2005, as amended at 71
FR 71369, Dec. 8, 2006; 74 FR 1139, Jan. 9, 2009;
76 FR 12503, Mar. 7, 2011; 77 FR 10318, Feb. 21,
2012]

TEST PROCEDURES

§431.63 Materials incorporated by ref-
erence.

(a) General. We incorporate by ref-
erence the following standards into
subpart C of part 431. The material list-
ed has been approved for incorporation
by reference by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR 51. Any subse-
quent amendment to a standard by the
standard-setting organization will not
affect the DOE regulations unless and
until amended by DOE. Material is in-
corporated as it exists on the date of
the approval and a notice of any
change in the material will be pub-
lished in the FEDERAL REGISTER. All
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approved material is available for in-
spection at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030 or
go to hitp://www.archives.gov/
federal register/

code of federal regulations/

ibr locations.html. Also, this material
is available for inspection at U.S. De-
partment of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, 6th
Floor, 950 I’Enfant Plaza, SW., Wash-
ington, DC 20024, 202-586-2945, or go to:
http://wwwl.eere.energy.gov/buildings/
appliance standards/. Standards can be
obtained from the sources listed below.

(b) ANSI. American National Stand-
ards Institute, 26 W. 43rd Street, 4th
Floor, New York, NY 10036, 212-642-4900,
or go to http:/www.ansi.org:

(1) ANSI /AHAM HRF-1-2004, Energy,
Performance and Capacity of Household
Refrigerators, Refrigerator-Freezers and
Freezers, approved July 7, 2004, IBR ap-
proved for §431.64.

(2) AHAM HRF-1-2008 (“HRF-1-
2008’’), Association of Home Appliance
Manufacturers, Energy and Internal Vol-
ume of Refrigerating Appliances (2008) in-
cluding Errata to Energy and Internal
Volume of Refrigerating Appliances, Cor-
rection Sheet issued November 17, 2009,
IBR approved for §431.64.

(c) AHRI. Air-Conditioning, Heating,
and Refrigeration Institute, 2111 Wil-
son Blvd., Suite 500, Arlington, VA
22201, (703) 524-8800, ahri@ahrinet.org, or
hitp://www.ahrinet.org/Content/
StandardsProgram 20.aspx.

(1) ARI Standard 1200-2006, Perform-
ance Rating of Commercial Refrigerated
Display Merchandisers and Storage Cabi-
nets, 2006, IBR approved for §§431.64 and
431.66.

(2) AHRI Standard 1200 (I-P)-2010
(““‘AHRI Standard 1200 (I-P)-2010""), 2010
Standard for Performance Rating of Com-
mercial Refrigerated Display Merchan-
disers and Storage Cabinets, 2010, IBR ap-
proved for §431.64.

[74 FR 1139, Jan. 9, 2009, as amended at 77 FR
10318, Feb. 21, 2012]

§431.64

§431.64 Uniform test method for the
measurement of energy consump-
tion of commercial refrigerators,
freezers, and refrigerator-freezers.

(a) Scope. This section provides the
test procedures for measuring, pursu-
ant to EPCA, the daily energy con-
sumption in kilowatt hours per day
(kWh/day) for a given product category
and volume or total display area of
commercial refrigerators, freezers, and
refrigerator-freezers.

(b) Testing and calculations. Manufac-
turers shall use this paragraph (b) for
the purposes of certifying compliance
with the applicable energy conserva-
tion standards and for all representa-
tions of energy efficiency/energy use.
For equipment manufactured prior to
January 1, 2016, determine the daily en-
ergy consumption of each covered com-
mercial refrigerator, freezer, or refrig-
erator-freezer by conducting the test
procedure set forth in the Air-Condi-
tioning and Refrigeration Institute
(ARI) Standard 1200-2006, ‘‘Perform-
ance Rating of Commercial Refrig-
erated Display Merchandisers and Stor-
age Cabinets,” section 3, ‘‘Definitions,”
section 4, ‘“Test Requirements,” and
section 7, “Symbols and Subscripts”
(incorporated by reference, see §431.63).
For each commercial refrigerator,
freezer, or refrigerator-freezer with a
self-contained condensing unit, also
use ARI Standard 1200-2006, section 6,
“Rating Requirements for Self-con-
tained Commercial Refrigerated Dis-
play Merchandisers and Storage Cabi-
nets.” For each commercial refrig-
erator, freezer, or refrigerator-freezer
with a remote condensing unit, also
use ARI Standard 1200-2006, section 5,
“Rating Requirements for Remote
Commercial Refrigerated Display Mer-
chandisers and Storage Cabinets.” For
equipment manufactured on or after
January 1, 2016, determine the daily en-
ergy consumption of each covered com-
mercial refrigerator, freezer, refrig-
erator-freezer or ice-cream freezer by
conducting the test procedure set forth
in the AHRI Standard 1200 (I-P)-2010,
section 3, ‘‘Definitions,” section 4,
“Test Requirements,”” and section 7,
“Symbols and Subscripts” (incor-
porated by reference, see §431.63). For
each commercial refrigerator, freezer,
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or refrigerator-freezer with a self-con-
tained condensing unit, also use AHRI
Standard 1200 (I-P)-2010, section 6,
“Rating Requirements for Self-con-
tained Commercial Refrigerated Dis-
play Merchandisers and Storage Cabi-
nets.” For each commercial refrig-
erator, freezer, or refrigerator-freezer
with a remote condensing unit, also
use AHRI Standard 1200 (I-P)-2010, sec-
tion 5, ‘“Rating Requirements for Re-
mote Commercial Refrigerated Display
Merchandisers and Storage Cabinets.”

(1) For display cases manufactured
after January 1, 2016 and sold with
night curtains installed, the night cur-
tain shall be employed for 6 hours; 3
hours after the start of the first defrost
period. Upon the completion of the 6-
hour period, the night curtain shall be
raised until the completion of the 24-
hour test period.

(2) For commercial refrigerators,
freezers, and refrigerator-freezers man-
ufactured after January 1, 2016 and sold
with lighting occupancy sensors, sched-
uled lighting controls, or lighting occu-
pancy sensors and scheduled lighting
controls installed on the unit, the ef-
fect on daily energy consumption will
be determined by either a physical test
or a calculation method and using the
variables that are defined as:

CEC, is the Alternate Compressor Energy
Consumption (kilowatt-hours);

LEC,. is the lighting energy consumption
of internal case lights with lighting occu-
pancy sensors and controls deployed (kilo-
watt-hours);

10 CFR Ch. Il (1-1-13 Edition)

P;; is the rated power of lights when they
are fully on (watts);

Py 1s the power of lights when they are
off (watts);

Piiaimy 1s the power of lights when they are
dimmed (watts);

TDEC, is the total daily energy consump-
tion with lights fully on, as measured by
AHRI Standard 1200 (I-P)-2010 (kilowatt-
hours);

tsim 18 the time period which the lights are
dimmed due to the use of lighting occupancy
sensors or scheduled lighting controls
(hours);

taimeconnrors 15 the time case lighting is
dimmed due to the use of lighting controls
(hours);

taimsensors 18 the time case lighting is
dimmed due to the use of lighting occupancy
sensors (hours);

t; is the time period when lights would be
on without lighting occupancy sensors and/
or scheduled lighting controls (24 hours);

tor is the time period which the lights are
off due to the use of lighting occupancy sen-
sors and/or scheduled lighting controls
(hours);

tofconirors 18 the time case lighting is off due
to the use of scheduled lighting controls
(hours);

tosensors 18 the time case lighting is off due
to the use of lighting occupancy sensors
(hours); and

ts is the time period when lighting is fully
on with lighting occupancy sensors and
scheduled lighting controls enabled (hours).

(i) For both a physical test and a calcula-
tion method, determine the estimated time
off or dimmed, torr Or tagim, as the sum of con-
tributions from lighting occupancy sensors
and scheduled lighting controls which dim or
turn off lighting, respectively, as shown in
the following equation:

toff = Yoffsensors T Yotf,controls

taim = Ydimsensors T Ldim.controls

The sum of ts, torr, and tam should equal 24
hours and the total time period during which
the lights are off or dimmed shall not exceed
10.8 hours. For cases with scheduled lighting
controls, the time the case lighting is off
and/or dimmed due to scheduled lighting
controls (Lofr.controls ANA/OT bdim controls, &S applica-
ble) shall not exceed 8 hours. For cases with
lighting occupancy sensors installed, the
time the case lighting is off and/or dimmed
due to lighting occupancy sensors (toffsensors
and/or tgimsensorss, @S applicable) shall not ex-
ceed 10.8 hours. For cases with lighting occu-
pancy sensors and scheduled lighting con-

trols installed, the time the case lighting is
off and/or dimmed due to lighting occupancy
5ensors (Lofrsensors ANA/OT Tyim sensors, @S applica-
ble) shall not exceed 2.8 hours and the time
the case lighting is off and/or dimmed due to
scheduled lighting controls (toffconrols and/or
Bdimcontrolss @S applicable) shall not exceed 8
hours.

(ii) If using a physical test to determine
the daily energy consumption of a commer-
cial refrigerator, freezer, or refrigerator-
freezer sold with lighting occupancy sensors,
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scheduled lighting controls, or lighting occu-
pancy sensors and scheduled lighting con-
trols installed on the unit, turn off the lights
for a time period equivalent to tos and dim
the lights for a time period equal to tgm. If
night curtains are also being tested on the
case, the period of lights off and/or dimmed
shall begin at the same time that the night
curtain is being deployed and shall continue
consecutively, in that order, for the appro-
priate number of hours.

§431.64

(iii) If using a calculation method to deter-
mine the daily energy consumption of a com-
mercial refrigerator, freezer, or refrigerator-
freezer sold with lighting occupancy sensors,
scheduled lighting controls, or lighting occu-
pancy sensors and scheduled lighting con-
trols installed on the unit—

(A) Calculate the LEC,. using the following
equation:

((Pli X tse) + (Pricotr) X toe) + (Pricaiem) X td;méjiéj)

LEC, =

(B) Calculate the CEC4 using the following
equation:

3.4121
CEC, = 0.75 x

{(1000)

x (LEC.c - Py x"'/1900)

Where EER represents the energy effi-
ciency ratio from Table 1 in AHRI Standard
1200 (I-P)-2010 (incorporated by reference, see
§431.63) for remote condensing equipment or
the values shown in the following table for
self-contained equipment:

EER FOR SELF-CONTAINED COMMERCIAL RE-
FRIGERATED DISPLAY MERCHANDISERS AND
STORAGE CABINETS

Operating temperature class BEtE/'lq/V
Medium ........ . 11
Low ...ccoeens . 7
Ice Cream ... . 5

(C) For remote condensing commer-
cial refrigerators, freezers, and refrig-
erator-freezers with lighting occupancy
sensors, scheduled lighting controls, or
lighting occupancy sensors and sched-
uled lighting controls installed, the re-
vised compressor energy consumption
(CECRr) shall be the CEC, added to the
compressor energy consumption (CEC)
measured in AHRI Standard 1200 (I-P)-

TDEC = TDEC, + CEC, —

EER

2010 (incorporated by reference, see
§431.63). The CDEC for the entire case
shall be the sum of the CECr and LEC,.
(as calculated above) and the fan en-
ergy consumption (FEC), anti-conden-
sate energy consumption (AEC), de-
frost energy consumption (DEC), and
condensate evaporator pan energy con-
sumption (PEC) (as measured in AHRI
Standard 1200 (I-P)-2010).

(D) For self-contained commercial re-
frigerators, freezers, and refrigerator-
freezers with lighting occupancy sen-
sors, scheduled lighting controls, or
lighting occupancy sensors and sched-
uled lighting controls installed, the
TDEC for the entire case shall be the
sum of total daily energy consumption
as measured by the AHRI Standard 1200
(I-P)-2010 (incorporated by reference,
see §431.63) test with the lights fully on
(TDEC,) and CEC,, less the decrease in
lighting energy use due to lighting oc-
cupancy sensors and scheduled lighting
controls, as shown in following equa-
tion.

([(P]“ X t])"'woo — LEC,,
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(3) Conduct the testing required in
paragraphs (b) introductory text, (b)(1),
and (2) of this section, and determine
the daily energy consumption, at the

10 CFR Ch. Il (1-1-13 Edition)

applicable integrated average tempera-
ture in the following table. The inte-
grated average temperature is deter-
mined using the required test method.

Category

Test procedure prior
to January 1, 2016

Test procedure on or
after January 1, 2016

Integrated average temperatures

(i) Refrigerator with Solid Door(s) .................
(i) Refrigerator with Transparent Door(s) .....
(iii) Freezer with Solid Door(s) ........c.cccceeuuee
(iv) Freezer with Transparent Door(s) ...........

(v) Refrigerator-Freezer with Solid Door(s) ...

(vi) Commercial Refrigerator with a Self-
Contained Condensing Unit Designed for
Pull-Down Temperature Applications and
Transparent Doors.

(vii) Ilce-Cream Freezer ..........cccccceviiiiiinnns

2006.

2006.

(viii) Commercial Refrigerator, Freezer, and
Refrigerator-Freezer with a Self-Contained
Condensing Unit and without Doors.

2006.

(ix) Commercial Refrigerator, Freezer, and
Refrigerator-Freezer with a Remote Con-
densing Unit.

2006.

ARI Standard 1200—

ARI Standard 1200-

ARI Standard 1200—

ARI Standard 1200- | AHRI Standard 1200 | 38 °F (2 °F).
2006. (I-P)-2010 .....ccoee
ARI Standard 1200- | AHRI Standard 1200 | 38 °F (+2 °F).
2006. (I-P)—2010 ....ccevuneeeee
ARI Standard 1200—- | AHRI Standard 1200 | 0 °F (2 °F).
2006. (I-P)—2010 ..cocovveneeee
ARI Standard 1200~ | AHRI Standard 1200 | O °F (2 °F).
2006. (I-P)-2010 .....ccoee
ARI Standard 1200— | AHRI Standard 1200 | 38 °F (2 °F) for refrigerator
2006. (I-P)—2010 ...cceovvenee compartment.
0 °F (£2 °F) for freezer compart-
ment.
ARI Standard 1200- | AHRI Standard 1200 | 38 °F (2 °F).

(-P)—2010 ..oovvorer.

AHRI Standard 1200 | —15.0 °F (+2 °F).

(I-P)—2010 ...coevveneeee
AHRI Standard 1200 | (A) 0 °F (+2 °F) for low tempera-
(I-P)-2010 ....cccovvveeee ture applications.

(B) 38.0 °F (+2 °F) for medium
temperature applications.

(A) 0 °F (x2 °F) for low tempera-
ture applications.

(B) 38.0 °F (+2 °F) for medium
temperature applications.

AHRI Standard 1200
(1-P)=2010 ...cccorr.

(A) If a piece of commercial refrig-
eration equipment is not able to be
tested at the specified integrated aver-
age temperatures of 38 °F (£2 °F), 0 °F
(2 °F), or —156 °F (£2 °F) for refrig-
erators, freezers, and ice-cream freez-
ers, respectively, the unit may be test-
ed at the lowest application product
temperature, as defined in §431.62. For
many pieces of equipment, this will be
the lowest thermostat setting. For re-
mote condensing equipment without a
thermostat or other means of control-
ling temperature at the case, the low-
est application product temperature
shall be that achieved with the ad-
justed dew point temperature (as de-
fined in AHRI 1200 (I-P)-2010) set to 5
degrees colder than that required to
maintain the manufacturer’s lowest
specified application temperature.

(B) For commercial refrigeration
equipment that is also tested in ac-
cordance with NSF test procedures
(Type I and Type II), integrated aver-
age temperatures and ambient condi-
tions used for NSF testing may be used
in place of DOE prescribed integrated
average temperatures and ambient con-

ditions provided they result in a more
stringent test. That is, the measured
daily energy consumption of the same
unit, when tested at the rating tem-
peratures and/or ambient conditions
specified in the DOE test procedure,
will be lower than or equal to the
measured daily energy consumption of
the unit when tested with the rating
temperatures or ambient conditions
used for NSF testing. The integrated
average temperature measured during
the test may be lower than the range
specified by the DOE rating tempera-
ture specifications, provided in para-
graph (b)(3) of this section, but may
not exceed the upper value of the speci-
fied range. Ambient temperatures and/
or humidity values may be higher than
those specified in the DOE test proce-
dure.

(4) For equipment manufactured
prior to January 1, 2016, determine the
volume of each covered commercial re-
frigerator, freezer, or refrigerator-
freezer using the methodology set forth
in the ANSIVAHAM HRF-1-2004, ‘‘En-
ergy, Performance and Capacity of
Household Refrigerators, Refrigerator-
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Freezers and Freezers’” (incorporated
by reference, see §431.63), section 3.21,
“Volume,” sections 4.1 through 4.3,
“Method for Computing Total Refrig-
erated Volume and Total Shelf Area of
Household Refrigerators and Household
Wine Chillers,” and sections 5.1
through 5.3, ‘“Method for Computing
Total Refrigerated Volume and Total
Shelf Area of Household Freezers.”” For
equipment manufactured on or after
January 1, 2016, determine the volume
of any covered commercial refrig-
erator, freezer, refrigerator-freezer, or
ice-cream freezer using the method set
forth in the HRF-1-2008 (incorporated
by reference, see §431.63), section 3.30,
“Volume,” and sections 4.1 through 4.3,
“Method for Computing Refrigerated
Volume of Refrigerators, Refrigerator-
Freezers, Wine Chillers and Freezers.”’

[70 FR 60414, Oct. 18, 2005, as amended at 77
FR 10318, Feb. 21, 2012]

ENERGY CONSERVATION STANDARDS

§431.66 Energy conservation stand-

ards and their effective dates.

(a) In this section—

(1) The term ‘“‘AV’” means the ad-
justed volume (ft3) (defined as 1.63 x
frozen temperature compartment vol-
ume (ft3) + chilled temperature com-
partment volume (ft3)) with compart-
ment volumes measured in accordance
with the Association of Home Appli-
ance Manufacturers Standard HRF1-
1979.

(2) The term ‘“V’’ means the chilled
or frozen compartment volume (ft3) (as
defined in the Association of Home Ap-
pliance Manufacturers Standard HRF1-
1979).

(3) The term “TDA” means the total
display area (ft2) of the case, as defined

§431.66

in the ARI Standard 1200-2006, appendix
D (incorporated by reference, see
§431.63).

(b) Each commercial refrigerator,
freezer, and refrigerator-freezer with a
self-contained condensing unit de-
signed for holding temperature applica-
tions manufactured on or after Janu-
ary 1, 2010, shall have a daily energy
consumption (in kilowatt hours per
day) that does not exceed the fol-
lowing:

Maximum daily energy con-

Category sumption
(kilowatt hours per day)

Refrigerators with solid doors | 0.10V + 2.04.
Refrigerators with transparent | 0.12V + 3.34.

doors.
Freezers with solid doors ...... 0.40V + 1.38.
Freezers with transparent 0.75V + 4.10.

doors.
Refrigerator/freezers with the greater of 0.27AV-0.71

solid doors. or 0.70.

(c) Bach commercial refrigerator
with a self-contained condensing unit
designed for pull-down temperature ap-
plications and transparent doors manu-
factured on or after January 1, 2010,
shall have a daily energy consumption
(in kilowatt hours per day) of not more
than 0.126V + 3.51.

(d) Each commercial refrigerator,
freezer, and refrigerator-freezer with a
self-contained condensing unit and
without doors; commercial refrig-
erator, freezer, and refrigerator-freezer
with a remote condensing unit; and
commercial ice-cream freezer manufac-
tured on or after January 1, 2012, shall
have a daily energy consumption (in
kilowatt hours per day) that does not
exceed the levels specified:

(1) For equipment other than hybrid
equipment, vrefrigerator-freezers or
wedge cases:

. . . Ratin Operatin Equipment Maximum daily en-
Equipment category | COndensingunit | Equpment | gmpd | Memp™ | "R | ergy consumtion
Y (°F) (°F) designation (kWh/day)
Remote Condensing Remote (RC) ...... Vertical Open 38 (M) >32 | VOP.RCM ..... 0.82 x TDA + 4.07
Commercial Refrig- (VOP). 0 (L) <32 | VOP.RC.L ...... 2.27 x TDA + 6.85
erators and Commer-
cial Freezers.
Semivertical 38 (M) >32 | SVO.RCM ... 0.83 x TDA + 3.18
Open (SVO). 0 (L) <32 | SVO.RCL ...... 2.27 x TDA + 6.85
Horizontal Open 38 (M) >32 | HZO.RC M ..... 0.35 x TDA + 2.88
(HZO). 0 (L) <82 | HZO.RC.L ...... 0.57 x TDA + 6.88
Vertical Closed 38 (M) >32 | VCT.RCM ..... 0.22 x TDA + 1.95
Transparent 0 (L) <32 | VCT.RC.L ...... 0.56 x TDA + 2.61
(VCT).
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: . . Ratin Operatin Equipment Maximum daily en-
Equipment category Cond?nsm?_ unit quU|pTent temps.; igemp. 9 qclgss ergy consumgtion
configuration amily (°F) (°F) designation” (kWh/day)
Horizontal Closed 38 (M) >32 | HCT.RCM ..... 0.16 x TDA + 0.13
Transparent 0 (L) <32 | HCT.RC.L ...... 0.34 x TDA + 0.26
(HCT).
Vertical Closed 38 (M) >32 | VCS.RCM ... 0.11 xV +0.26
Solid (VCS). 0 (L) <32 | VCS.RC.L 0.23 xV + 0.54
Horizontal Closed 38 (M) >32 | HCS.RC.M . 0.11 xV +0.26
Solid (HCS). 0 (L) <32 | HCS.RC.L .. 0.23 xV + 0.54
Service Over 38 (M) >32 | SOC.RC.M . 0.51 x TDA + 0.11
Counter (SOC). 0 (L) <32 | SOC.RC.L .. 1.08 x TDA + 0.22
Self-Contained Com- Self-Contained Vertical Open 38 (M) >32 | VOP.SCM ..... 1.74 x TDA + 4.71
mercial Refrigerators (SC). (VOP). 0 (L) <32 | VOP.SC.L ...... 4.37 x TDA +
and Commercial 11.82
Freezers without
Doors.
Semivertical 38 (M) >32 | SVO.SCM ..... 1.73 x TDA + 4.59
Open (SVO). 0 (L) <32 | SVO.SCLL ..... 4.34 x TDA +
11.51
Horizontal Open 38 (M) >32 | HZO.SCM ..... 0.77 x TDA + 5.55
0 (L) <32 | HZO.SC.L ..... | 1.92 x TDA + 7.08
Commercial Ice-Cream | Remote (RC) ...... Vertical Open —-15(l) <-5" | VOP.RC.I ....... 2.89 x TDA + 8.7
Freezers. (VOP).
Semivertical SVO.RC.I ....... 2.89 x TDA + 8.7
Open (SVO).
Horizontal Open HZO.RC.I ....... 0.72 x TDA + 8.74
(HZO).
Vertical Closed VCT.RC.I ....... 0.66 x TDA + 3.05
Transparent
(VCT).
Horizontal Closed HCT.RC.I ....... 0.4 x TDA + 0.31
Transparent
(HCT).
Vertical Closed VCS.RC.I ....... 0.27 xV + 0.63
Solid (VCS).
Horizontal Closed HCS.RC.I ....... 0.27 xV + 0.63
Solid (HCS).
Service Over SOC.RC.I ....... 1.26 x TDA + 0.26
Counter (SVO).
Self-Contained Vertical Open VOP.SC.I ....... 5.55 x TDA +
(SC). (VOP). 15.02
Semivertical SVO.SC.I ....... 5.52 x TDA +
Open (SVO). 14.63
Horizontal Open HZO.SClI ....... 244 xTDA +9
(HZO).
Vertical Closed VCT.SC.I ....... 0.67 x TDA + 3.29
Transparent
(VCT).
Horizontal Closed HCT.SC.I ....... 0.56 x TDA + 0.43
Transparent
(HCT).
Vertical Closed VCS.SC.I ....... 0.38 x V + 0.88
Solid (VCS).
Horizontal Closed HCS.SC.I ....... 0.38 xV +0.88
Solid (HCS).
Service Over SOC.SC.I ....... 1.76 x TDA + 0.36

Counter (SVO).

“The meaning of the letters in this column is indicated in the three columns to the left.
“Ice-cream freezer is defined in 10 CFR 431.62 as a commercial freezer that is designed to operate at or below —5 °F (—21
°C) and that the manufacturer designs, markets, or intends for the storing, displaying, or dispensing of ice cream.

(2) For commercial refrigeration
equipment with two or more compart-
ments (i.e., hybrid refrigerators, hybrid
freezers, hybrid refrigerator-freezers,
and non-hybrid refrigerator-freezers),
the maximum daily energy consump-
tion (MDEC) for each model shall be
the sum of the MDEC values for all of

its compartments. For each compart-
ment, measure the TDA or volume of
that compartment, and determine the
appropriate equipment class based on
that compartment’s equipment family,
condensing unit configuration, and de-
signed operating temperature. The
MDEC limit for each compartment
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shall be the calculated value obtained
by entering that compartment’s TDA
or volume into the standard equation
in paragraph (d)(1) of this section for
that compartment’s equipment class.
Measure the calculated daily energy
consumption (CDEC) or total daily en-
ergy consumption (TDEC) for the en-
tire case:

(i) For remote condensing commer-
cial hybrid refrigerators, hybrid freez-
ers, hybrid refrigerator-freezers, and
non-hybrid refrigerator-freezers, where
two or more independent condensing
units each separately cool only one
compartment, measure the total refrig-
eration load of each compartment sep-
arately according to the ARI Standard
1200-2006 test procedure (incorporated
by reference, see §431.63). Calculate
compressor energy consumption (CEC)
for each compartment using Table 1 in
ARI Standard 1200-2006 using the satu-
rated evaporator temperature for that
compartment. The CDEC for the entire
case shall be the sum of the CEC for
each compartment, fan energy con-
sumption (FEC), lighting energy con-
sumption (LEC), anti-condensate en-
ergy consumption (AEC), defrost en-
ergy consumption (DEC), and conden-
sate evaporator pan energy consump-
tion (PEC) (as measured in ARI Stand-
ard 1200-2006).

(ii) For remote condensing commer-
cial hybrid refrigerators, hybrid freez-
ers, hybrid refrigerator-freezers, and
non-hybrid refrigerator-freezers, where
two or more compartments are cooled
collectively by one condensing unit,
measure the total refrigeration load of
the entire case according to the ARI
Standard 1200-2006 test procedure (in-
corporated by reference, see §431.63).
Calculate a weighted saturated evapo-
rator temperature for the entire case
by:

(A) Multiplying the saturated evapo-
rator temperature of each compart-
ment by the volume of that compart-
ment (as measured in ARI Standard
1200-2006),

(B) Summing the resulting values for
all compartments, and

(C) Dividing the resulting total by
the total volume of all compartments.

Calculate the CEC for the entire case
using Table 1 in ARI Standard 1200-2006
(incorporated by reference, see §431.63),

§431.72

using the total refrigeration load and
the weighted average saturated evapo-
rator temperature. The CDEC for the
entire case shall be the sum of the
CEC, FEC, LEC, AEC, DEC, and PEC.

(iii) For self-contained commercial
hybrid refrigerators, hybrid freezers,
hybrid refrigerator-freezers, and non-
hybrid refrigerator-freezers, measure
the TDEC for the entire case according
to the ARI Standard 1200-2006 test pro-
cedure (incorporated by reference, see
§431.63).

(3) For remote-condensing and self-
contained wedge cases, measure the
CDEC or TDEC according to the ARI
Standard 1200-2006 test procedure (in-
corporated by reference, see §431.63).
The MDEC for each model shall be the
amount derived by incorporating into
the standards equation in paragraph
(d)(1) of this section for the appropriate
equipment class a value for the TDA
that is the product of:

(i) The vertical height of the air-cur-
tain (or glass in a transparent door)
and (ii) The largest overall width of the
case, when viewed from the front.

[70 FR 60414, Oct. 18, 2005, as amended at 74
FR 1140, Jan. 9, 2009]

Subpart D—Commercial Warm Air
Furnaces

SOURCE: 69 FR 61939, Oct. 21, 2004, unless
otherwise noted.

§431.71 Purpose and scope.

This subpart contains energy con-
servation requirements for commercial
warm air furnaces, pursuant to Part C
of Title III of the Energy Policy and
Conservation Act, as amended, 42
U.S.C. 6311-63117.

[69 FR 61939, Oct. 21, 2004, as amended at 70
FR 60415, Oct. 18, 2005]

§431.72 Definitions concerning com-
mercial warm air furnaces.

The following definitions apply for
purposes of this subpart D, and of sub-
parts J through M of this part. Any
words or terms not defined in this Sec-
tion or elsewhere in this part shall be
defined as provided in Section 340 of
the Act.
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Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Commercial warm air furnace means a
warm air furnace that is industrial
equipment, and that has a capacity
(rated maximum input) of 225,000 Btu
per hour or more.

Thermal efficiency for a commercial
warm air furnace equals 100 percent
minus percent flue loss determined
using test procedures prescribed under
§431.76.

Warm air furnace means a self-con-
tained oil-fired or gas-fired furnace de-
signed to supply heated air through
ducts to spaces that require it and in-
cludes combination warm air furnace/
electric air conditioning units but does
not include unit heaters and duct fur-
naces.

[69 FR 61939, Oct. 21, 2004, as amended at 76
FR 12503, Mar. 7, 2011]

TEST PROCEDURES

§431.75 Materials incorporated by ref-
erence.

(a) General. DOE incorporates by ref-
erence the following test procedures
into subpart D of part 431. The mate-
rials listed have been approved for in-
corporation by reference by the Direc-
tor of the Federal Register in accord-
ance with 5 U.S.C. 552(a) and 1 CFR
part 51. Any subsequent amendment to
the listed materials by the standard-
setting organization will not affect the
DOE regulations unless and until such
regulations are amended by DOE. Ma-
terials are incorporated as they exist
on the date of the approval, and a no-
tice of any changes in the materials
will be published in the FEDERAL REG-
ISTER. All approved materials are
available for inspection at the National
Archives and Records Administration
(NARA). For information on the avail-
ability of this material at NARA, call
(202) 741-6030 or go to: hittp:/
www.archives.gov/federal register/
code of federalregulations/

10 CFR Ch. Il (1-1-13 Edition)

ibr _locations.html. Also, these mate-
rials are available for inspection at
U.S. Department of Energy, Office of
Energy Efficiency and Renewable En-
ergy, Building Technologies Program,
6th Floor, 950 L’Enfant Plaza SW.,
Washington, DC 20024, (202) 586-2945, or
go to: http:/wwwl.eere.energy.gov/build-
ings/appliance standards/. The ref-
erenced test procedure standards are
listed below by relevant standard-set-
ting organization, along with informa-
tion on how to obtain copies from
those sources.

(b) ANSI. American National Stand-
ards Institute. 26 W. 43rd Street, 4th
Floor, New York, NY 10036, (212) 642—
4900, or go to: Attp:/www.ansi.org.

(1) ANSI Z21.47-1998, (‘‘ANSI Z21.47-
1998”’), ‘‘Gas-Fired Central Furnaces,”
approved by ANSI on June 9, 1998, IBR
approved for §431.76.

(2) ANSI Z21.47-2006, (‘“‘ANSI Z21.47-
2006’’), ‘‘Gas-Fired Central Furnaces,”
approved on July 27, 2006, IBR approved
for §431.76.

(3) Reserved.

(c) ASHRAE. American Society of
Heating, Refrigerating and Air-Condi-
tioning Engineers Inc., 1791 Tullie Cir-
cle, NE., Atlanta, Georgia 30329, (404)
636-8400, or go to: htip:/www.ashrae.org.

(1) ASHRAE Standard 103-1993, sec-
tions 7.2.2.4, 7.8, 9.2, and 11.3.7, ‘“Method
of Testing for Annual Fuel Utilization Ef-
ficiency of Residential Central Furnaces
and Boilers,” approved on June 26, 1993,
IBR approved for §431.76.

(2) [Reserved].

(d) HI. Hydronics Institute Division
of AHRI, 35 Russo Place, P.O. Box 218,
Berkeley Heights, NJ 07922, (703) 600-
0350, or go to: hAttp:/www.ahrinet.org/
hydronics+institute+section.aspx.

(1) HI BTS-2000, sections 8.2.2, 11.1.4,
11.1.5, and 11.1.6.2, ‘““Method to Determine
Efficiency of Commercial Space Heating
Boilers,”” published January 2001, IBR
approved for §431.76.

(2) [Reserved].

(e) UL. Underwriters Laboratories,
Inc., 333 Pfingsten Road, Northbrook,
IL. 60062, (847) 272-8800, or go to:
hitp://www.ul.com.

(1) UL 727 (UL 727-1994), ‘‘Standard for
Safety Oil-Fired Central Furnaces,” pub-
lished on August 1, 1994, IBR approved
for §431.76.
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(2) UL 727 (UL 727-2006), ‘‘Standard for
Safety Oil-Fired Central Furnaces,” ap-
proved April 7, 2006, IBR approved for
§431.76.

(3) [Reserved].

[77 FR 28987, May 16, 2012]

§431.76 Uniform test method for the
measurement of energy efficiency
of commercial warm air furnaces.

(a) This section covers the test proce-
dures you must follow if, pursuant to
EPCA, you are measuring the steady-
state thermal efficiency of a gas-fired
or oil-fired commercial warm air fur-
nace with a rated maximum input of
225,000 Btu per hour or more. Where
this section prescribes use of ANSI
721.47 or UL 727, (incorporated by ref-
erence, see §431.75), perform only the
procedures pertinent to the measure-
ment of the steady-state efficiency. Be-
fore May 13, 2013, where you see in-
structions to use ANSI Z21.47-2006 or
UL 727-2006 in this section, you may
use the relevant procedures in ANSI
721.47-1998 or UL 727-1994. On or after
May 13, 2013, you must use the relevant
procedures in ANSI Z21.47-2006 or UL
727-2006.

(b) Test setup—(1) Test setup for gas-
fired commercial warm air furnaces. The
test setup, including flue requirement,
instrumentation, test conditions, and
measurements for determining thermal
efficiency is as specified in sections 1.1
(Scope), 2.1 (General), 2.2 (Basic Test
Arrangements), 2.3 (Test Ducts and
Plenums), 2.4 (Test Gases), 2.5 (Test
Pressures and Burner Adjustments), 2.6
(Static Pressure and Air Flow Adjust-
ments), 2.39 (Thermal Efficiency) (note,
this is 2.38 in ANSI Z21.47-1998 (incor-
porated by reference, see §431.75)), and
4.2.1 (Basic Test Arrangements for Di-
rect Vent Control Furnaces) of ANSI
721.47-2006 (incorporated by reference,
see §431.75). The thermal efficiency test
must be conducted only at the normal
inlet test pressure, as specified in sec-
tion 2.5.1 of ANSI Z21.47-2006, and at
the maximum hourly Btu input rating
specified by the manufacturer for the
product being tested.

(2) Test setup for oil-fired commercial
warm air furnaces. The test setup, in-
cluding flue requirement, instrumenta-
tion, test conditions, and measurement
for measuring thermal efficiency is as

§431.76

specified in sections 1 (Scope), 2 (Units
of Measurement), 3 (Glossary), 37 (Gen-
eral), 38 and 39 (Test Installation), 40
(Instrumentation, except 40.4 and 40.6.2
through 40.6.7, which are not required
for the thermal efficiency test), 41 (Ini-
tial Test Conditions), 42 (Combustion
Test—Burner and Furnace), 43.2 (Oper-
ation Tests), 44 (Limit Control Cutout
Test), 45 (Continuity of Operation
Test), and 46 (Air Flow, Downflow or
Horizontal Furnace Test), of UL 727-
2006 (incorporated by reference, see
§431.75). You must conduct a fuel oil
analysis for heating value, hydrogen
content, carbon content, pounds per
gallon, and American Petroleum Insti-
tute (API) gravity as specified in sec-
tion 8.2.2 of HI BTS-2000 (incorporated
by reference, see §431.75). The steady-
state combustion conditions, specified
in Section 42.1 of UL 727-2006, are at-
tained when variations of not more
than 5 °F in the measured flue gas tem-
perature occur for three consecutive
readings taken 15 minutes apart.

(c) Additional test measurements—(1)
Measurement of flue CO, (carbon dioxide)
for oil-fired commercial warm air fur-
naces. In addition to the flue tempera-
ture measurement specified in section
40.6.8 of UL 727-2006, (incorporated by
reference, see §431.75) you must locate
one or two sampling tubes within six
inches downstream from the flue tem-
perature probe (as indicated on Figure
40.3 of UL 727-2006). If you use an open
end tube, it must project into the flue
one-third of the chimney connector di-
ameter. If you use other methods of
sampling CO,, you must place the sam-
pling tube so as to obtain an average
sample. There must be no air leak be-
tween the temperature probe and the
sampling tube location. You must col-
lect the flue gas sample at the same
time the flue gas temperature is re-
corded. The CO, concentration of the
flue gas must be as specified by the
manufacturer for the product being
tested, with a tolerance of +0.1 percent.
You must determine the flue CO, using
an instrument with a reading error no
greater than +0.1 percent.

(2) Procedure for the measurement of
condensate for a gas-fired condensing
commercial warm air furnace. The test
procedure for the measurement of the
condensate from the flue gas under
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steady state operation must be con-
ducted as specified in sections 7.2.2.4,
7.8, and 9.2 of ASHRAE Standard 103-
1993 (incorporated by reference, see
§431.75) under the maximum rated
input conditions. You must conduct
this condensate measurement for an
additional 30 minutes of steady state
operation after completion of the
steady state thermal efficiency test
specified in paragraph (b) of this sec-
tion.

(d) Calculation of thermal efficiency—
(1) Gas-fired commercial warm air fur-
naces. You must use the calculation
procedure specified in section 2.39,
Thermal Efficiency, of ANSI Z21.47-2006
(incorporated by reference, see §431.75).
(Note, this is section 2.38 in ANSI
721.47-1998 (incorporated by reference,
see §431.75))

(2) Oil-fired commercial warm air fur-
naces. You must calculate the percent
flue loss (in percent of heat input rate)
by following the procedure specified in
sections 11.1.4, 11.1.5, and 11.1.6.2 of the
HI BTS-2000 (incorporated by ref-
erence, see §431.75). The thermal effi-
ciency must be calculated as:

Thermal Efficiency (percent) = 100 per-
cent — flue loss (in percent).

(e) Procedure for the calculation of the
additional heat gain and heat loss, and
adjustment to the thermal efficiency, for a
condensing commercial warm air furnace.
(1) You must calculate the latent heat
gain from the condensation of the
water vapor in the flue gas, and cal-
culate heat loss due to the flue conden-
sate down the drain, as specified in sec-
tions 11.3.7.1 and 11.3.7.2 of ASHRAE
Standard 103-1993, (incorporated by ref-
erence, see §431.75), with the exception
that in the equation for the heat loss
due to hot condensate flowing down the
drain in section 11.3.7.2, the assumed
indoor temperature of 70 °F and the
temperature term Toa must be re-
placed by the measured room tempera-
ture as specified in section 2.2.8 of
ANSI Z21.47-2006 (incorporated by ref-
erence, see §431.75).

(2) Adjustment to the Thermal Effi-
ciency for Condensing Furnace. You
must adjust the thermal efficiency as
calculated in paragraph (d)(1) of this
section by adding the latent gain, ex-
pressed in percent, from the condensa-
tion of the water vapor in the flue gas,

10 CFR Ch. Il (1-1-13 Edition)

and subtracting the heat loss (due to
the flue condensate down the drain),
also expressed in percent, both as cal-
culated in paragraph (e)(1) of this sec-
tion, to obtain the thermal efficiency
of a condensing furnace.

[77 FR 28987, May 16, 2012]
ENERGY CONSERVATION STANDARDS

§431.77 Energy conservation stand-

ards and their effective dates.

Each commercial warm air furnace
manufactured on or after January 1,
1994, must meet the following energy
efficiency standard levels:

(a) For a gas-fired commercial warm
air furnace with capacity of 225,000 Btu
per hour or more, the thermal effi-
ciency at the maximum rated capacity
(rated maximum input) must be not
less than 80 percent.

(b) For an oil-fired commercial warm
air furnace with capacity of 225,000 Btu
per hour or more, the thermal effi-
ciency at the maximum rated capacity
(rated maximum input) must be not
less than 81 percent.

Subpart E—Commercial
Packaged Boilers

SOURCE: 69 FR 61960, Oct. 21, 2004, unless
otherwise noted.

§431.81 Purpose and scope.

This subpart contains energy con-
servation requirements for certain
commercial packaged boilers, pursuant
to Part C of Title III of the Energy Pol-
icy and Conservation Act. (42 U.S.C.
6311-6317)

[69 FR 61960, Oct. 21, 2004, as amended at 70
FR 60415, Oct. 18, 2005]

§431.82 Definitions concerning com-

mercial packaged boilers.

The following definitions apply for
purposes of this subpart E, and of sub-
parts A and J through M of this part.
Any words or terms not defined in this
section or elsewhere in this part shall
be defined as provided in 42 U.S.C. 6311.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
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identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Btu/h or Btu/hr means British ther-
mal units per hour.

Combustion efficiency for a commer-
cial packaged boiler is determined
using test procedures prescribed under
§431.86 and is equal to 100 percent
minus percent flue loss (percent flue
loss is based on input fuel energy).

Commercial packaged boiler means a
type of packaged low pressure boiler
that is industrial equipment with a ca-
pacity, (rated maximum input) of
300,000 Btu per hour (Btu/hr) or more
which, to any significant extent, is dis-
tributed in commerce:

(1) For heating or space conditioning
applications in buildings; or

(2) For service water heating in
buildings but does not meet the defini-
tion of ‘“‘hot water supply boiler” in
this part.

Condensing boiler means a commer-
cial packaged boiler that condenses
part of the water vapor in the flue
gases, and that includes a means of col-
lecting and draining this condensate
from its heat exchanger section.

Flue condensate means liquid formed
by the condensation of moisture in the
flue gases.

Manufacturer of a commercial packaged
boiler means any person who manufac-
tures, produces, assembles or imports
such a boiler, including any person
who:

(1) Manufactures, produces, assem-
bles or imports a commercial packaged
boiler in its entirety;

(2) Manufactures, produces, assem-
bles or imports a commercial packaged
boiler in part, and specifies or approves
the boiler’s components, including
burners or other components produced
by others, as for example by specifying
such components in a catalogue by
make and model number or parts num-
ber; or

(3) Is any vendor or installer who
sells a commercial packaged boiler
that consists of a combination of com-
ponents that is not specified or ap-
proved by a person described in para-
graph (1) or (2) of this definition.

§431.85

Packaged boiler means a boiler that is
shipped complete with heating equip-
ment, mechanical draft equipment and
automatic controls; usually shipped in
one or more sections and does not in-
clude a boiler that is custom designed
and field constructed. If the boiler is
shipped in more than one section, the
sections may be produced by more than
one manufacturer, and may be origi-
nated or shipped at different times and
from more than one location.

Packaged high pressure boiler means a
packaged boiler that is:

(1) A steam boiler designed to operate
at a steam pressure higher than 15 psi
gauge (psig); or

(2) A hot water boiler designed to op-
erate at a water pressure above 160 psig
or at a water temperature exceeding
250 °F', or both; or

(3) A boiler that is designed to be ca-
pable of supplying either steam or hot
water, and designed to operate under
the conditions in paragraphs (1) and (2)
of this definition.

Packaged low pressure boiler means a
packaged boiler that is:

(1) A steam boiler designed to operate
at or below a steam pressure of 15 psig;
or

(2) A hot water boiler designed to op-
erate at or below a water pressure of
160 psig and a temperature of 250 °F; or

(3) A boiler that is designed to be ca-
pable of supplying either steam or hot
water, and designed to operate under
the conditions in paragraphs (1) and (2)
of this definition.

Thermal efficiency for a commercial
packaged boiler is determined using
test procedures prescribed under §431.86
and is the ratio of the heat absorbed by
the water or the water and steam to
the higher heating value in the fuel
burned.

[69 FR 61960, Oct. 21, 2004, as amended at 74
FR 36354, July 22, 2009; 76 FR 12503, Mar. 7,
2011]

TEST PROCEDURES

§431.85 Materials incorporated by ref-
erence.

(a) General. We incorporate by ref-
erence the following standards into
subpart E of part 431. The material list-
ed has been approved for incorporation
by reference by the Director of the
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Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Any
subsequent amendment to a standard
by the standard-setting organization
will not affect the DOE regulations un-
less and until amended by DOE. Mate-
rial is incorporated as it exists on the
date of the approval and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030 or
go to hitp://www.archives.gov/
federal register/

code of federal regulations/

ibr _locations.html. Also, this material
is available for inspection at U.S. De-
partment of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, 6th
Floor, 950 I’Enfant Plaza, SW., Wash-
ington, DC 20024, 202-586-2945, or go to:
hitp://wwwl.eere.energy.gov/buildings/
appliance standards/. Standards can be
obtained from the sources listed below.

(b) HI. The Gas Appliance Manufac-
turers Association (GAMA) merged in
2008 with the Air-Conditioning and Re-
frigeration Institute to become the
Air-Conditioning, Heating, and Refrig-
eration Institute (AHRI). The
Hydronics Institute BTS-2000 Testing
Standard can be obtained from AHRI.
For information on how to obtain this
material, contact the Hydronics Insti-
tute Section of AHRI, P.O. Box 218,
Berkeley Heights, NJ 07922-0218, (866)
408-3831, or g0 to: http://
www.ahrinet.org/Content/
OrderaStandard 573.aspzx.

(1) The Hydronics Institute Division
of GAMA BTS-2000 Testing Standard,
(‘““HI BTS-2000, Rev 06.07°), Method to
Determine Efficiency of Commercial Space
Heating Boilers, Second Edition (Rev
06.07), 2007, IBR approved for §431.86.

(2) [Reserved]

[74 FR 36354, July 22, 2009]

§431.86 Uniform test method for the
measurement of energy efficiency
of commercial packaged boilers.

(a) Scope. This section provides test
procedures that must be followed for
measuring, pursuant to EPCA, the
steady state combustion efficiency and

10 CFR Ch. Il (1-1-13 Edition)

thermal efficiency of a gas-fired or oil-
fired commercial packaged boiler.
These test procedures apply to pack-
aged low pressure boilers that have
rated input capacities of 300,000 Btu/h
or more and are ‘‘commercial packaged
boilers,” but do not apply under EPCA
to ‘“‘packaged high pressure boilers.”

(b) Definitions. For purposes of this
section, the Department incorporates
by reference the definitions specified in
Section 3.0 of the HI BTS-2000, Rev
06.07 (incorporated by reference, see
§431.85), with the exception of the defi-
nition for the terms ‘‘packaged boiler,”
‘“‘condensing boilers,” and ‘‘packaged
low pressure steam’ and ‘‘hot water
boiler.”

(c) Test Method for Commercial Pack-
aged Boilers—General. Follow the provi-
sions in this paragraph (c) for all test-
ing of packaged low pressure boilers
that are commercial packaged boilers.

(1) Test Setup—() Classifications: If
employing boiler classification, you
must classify boilers as given in Sec-
tion 4.0 of the HI BTS-2000, Rev 06.07
(incorporated by reference, see §431.85).

(ii) Requirements: (A) Before March 2,
2012, conduct the combustion efficiency
test as given in Section 5.2 (Combus-
tion Efficiency Test) of the HI BTS-
2000, Rev 06.07 (incorporated by ref-
erence, see §431.85) for all commercial
packaged boiler equipment classes.

(B) On or after March 2, 2012, conduct
the thermal efficiency test as given in
Section 5.1 (Thermal Efficiency Test)
of the HI BTS-2000, Rev 06.07 (incor-
porated by reference, see §431.85) for
the following commercial packaged
boiler equipment classes: Small, gas,
hot water; small, gas, steam, all except
natural draft; small, gas, steam, nat-
ural draft; small, oil, hot water; small,
oil, steam; large, gas, steam, all except
natural draft; large, gas, steam, nat-
ural draft; and large, oil, steam. On or
after March 2, 2012, conduct the com-
bustion efficiency test as given in Sec-
tion 5.2 (Combustion Efficiency Test)
of the HI BTS-2000, Rev 06.07 for the
following commercial packaged boiler
equipment classes: Large, gas-fired, hot
water and large, oil-fired, hot water.

(iii) Instruments and Apparatus: (A)
Follow the requirements for instru-
ments and apparatus in sections 6 (In-
struments) and 7 (Apparatus), of the HI
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BTS-2000, Rev 06.07 (incorporated by
reference, see §431.85), with the excep-
tion of section 7.2.5 (flue connection for
outdoor boilers) which is replaced with
paragraph (¢)(1)(iii)(B) of this section:

(B) Flue Connection for Outdoor Boil-
ers: Consistent with the procedure spec-
ified in section 7.2.1 of HI BTS-2000,
Rev 06.07 (incorporated by reference,
see §431.85), the integral venting used
in oil-fired and power gas outdoor boil-
ers may be modified only to the extent
necessary to permit the boiler’s con-
nection to the test flue apparatus for
testing.

(iv) Test Conditions: Use test condi-
tions from Section 8.0 (excluding 8.6.2)
of HI BTS-2000, Rev 06.07 (incorporated
by reference, see §431.85) for combus-
tion efficiency testing. Use all of the
test conditions from Section 8.0 of HI
BTS-2000, Rev 06.07 for thermal effi-
ciency testing.

(2) Test Measurements—(i) Non-Con-
densing Boilers: (A) Combustion Effi-
ciency. Measure for combustion effi-
ciency according to sections 9.1 (ex-
cluding sections 9.1.1.2.3 and 9.1.2.2.3),
9.2 and 10.2 of the HI BTS-2000, Rev
06.07 (incorporated by reference, see
§431.85).

(B) Thermal Efficiency. Measure for
thermal efficiency according to sec-
tions 9.1 and 10.1 of the HI BTS-2000,
Rev 06.07 (incorporated by reference,
see §431.85).

(ii) Procedure for the Measurement of
Condensate for a Condensing Boiler. For
the combustion efficiency test, collect
flue condensate as specified in Section
9.2.2 of HI BTS-2000, Rev 06.07 (incor-
porated by reference, see §431.85).
Measure the condensate from the flue
gas under steady state operation for
the 30 minute collection period during
the 30 minute steady state combustion
efficiency test. Flue condensate mass
shall be measured immediately at the
end of the 30 minute collection period
to prevent evaporation loss from the
sample. The humidity of the room shall
at no time exceed 80 percent. Deter-
mine the mass of flue condensate for
the steady state period by subtracting
the tare container weight from the
total container and flue condensate
weight measured at the end of the test
period. For the thermal efficiency test,
collect and measure the condensate

§431.86

from the flue gas as specified in Sec-
tion 9.1.1 and 9.1.2 of HI BTS-2000, Rev
06.07.

(iii) A Boiler That is Capable of Sup-
plying Either Steam or Hot Water—(A)
Testing. For purposes of EPCA, before
March 2, 2012, measure the combustion
efficiency of any size commercial pack-
aged boiler capable of supplying either
steam or hot water either by testing
the boiler in the steam mode or by
testing it in both the steam and hot
water modes. On or after March 2, 2012,
measure the combustion efficiency and
thermal efficiency of a large (fuel input
greater than 2,500 kBtu/h) commercial
packaged boiler capable of supplying
either steam or hot water either by
testing the boiler for both efficiencies
in steam mode, or by testing the boiler
in both steam and hot water modes
measuring the thermal efficiency of
the boiler in steam mode and the com-
bustion efficiency of the boiler in hot
water mode. Measure only the thermal
efficiency of a small (fuel input of
greater than or equal to 300 kBtu/h and
less than or equal to 2,500 kBtu/h) com-
mercial packaged boiler capable of sup-
plying either steam or hot water either
by testing the boiler for thermal effi-
ciency only in steam mode or by test-
ing the boiler for thermal efficiency in
both steam and hot water modes.

(B) Rating. If testing a large boiler
only in the steam mode, use the effi-
ciencies determined from such testing
to rate the thermal efficiency for the
steam mode and the combustion effi-
ciency for the hot water mode. If test-
ing a large boiler in both modes, rate
the boiler’s efficiency for each mode
based on the testing in that mode. If
testing a small boiler only in the steam
mode, use the efficiencies determined
from such testing to rate the thermal
efficiency for the steam mode and the
hot water mode. If testing a small boil-
er in both modes, rate the boiler’s effi-
ciency for each mode based on the test-
ing in that mode.

(3) Calculation of Efficiency—(i) Com-
bustion Efficiency. Use the calculation
procedure for the combustion effi-
ciency test specified in Section 11.2 (in-
cluding the specified subsections of
11.1) of the HI BTS-2000, Rev 06.07 (in-
corporated by reference, see §431.85).
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(ii) Thermal Efficiency. Use the cal-
culation procedure for the thermal effi-
ciency test specified in Section 11.1 of
the HI BTS-2000, Rev 06.07 (incor-
porated by reference, see §431.85).

[74 FR 36354, July 22, 2009]
ENERGY EFFICIENCY STANDARDS

§431.87 Energy conservation
ards and their effective dates.

stand-

(a) Bach commercial packaged boiler
manufactured on or after January 1,
1994, and before March 2, 2012, must
meet the following energy efficiency
standard levels:

(1) For a gas-fired packaged boiler
with a capacity (rated maximum input)

10 CFR Ch. Il (1-1-13 Edition)

of 300,000 Btuw/h or more, the combus-
tion efficiency at the maximum rated
capacity must be not less than 80 per-
cent.

(2) For an oil-fired packaged boiler
with a capacity (rated maximum input)
of 300,000 Btuwh or more, the combus-
tion efficiency at the maximum rated
capacity must be not less than 83 per-
cent.

(b) Each commercial packaged boiler
listed in Table 1 to §431.87 and manu-
factured on or after the effective date
listed in Table 1 of this section, must
meet the applicable energy conserva-
tion standard in Table 1.

TABLE 1 TO §431.87—COMMERCIAL PACKAGED BOILER ENERGY CONSERVATION STANDARDS

. Efficiency level—
Equipment type Subcategory Slze_catr-.;gory Effectiv):e date:
(input) March 2, 2012*
Hot Water Commercial Packaged Boilers ... | Gas-fired ..........ccooeveneiencincicneens >300,000 Btu/h and 80.0% Er
<2,500,000 Btu/h.
Hot Water Commercial Packaged Boilers ... | Gas-fired .. >2,500,000 Btu/h ........ 82.0% Ec
Hot Water Commercial Packaged Boilers ... | Oil-fired .... >300,000 Btu/h and 82.0% Er
<2,500,000 Btu/h.
Hot Water Commercial Packaged Boilers ... | Oil-fired .... ... | >2,500,000 Btu/h ........ 84.0% Ec
Steam Commercial Packaged Boilers ......... Gas-fired—all, p t | >300,000 Btu/h and 79.0% Er
<2,500,000 Btu/h.
Steam Commercial Packaged Boilers ......... Gas-fired—all, except natural draft >2,500,000 Btu/h ........ 79.0% Er
Steam Commercial Packaged Boilers ......... Gas-fired—natural draft .................. >300,000 Btu/h and 77.0% Er
<2,500,000 Btu/h.
Steam Commercial Packaged Boilers Gas-fired—natural draft .... >2,500,000 Btu/h ........ 77.0% Er
Steam Commercial Packaged Boilers Oil-fired >300,000 Btu/h and 81.0% Er
<2,500,000 Btu/h.
Steam Commercial Packaged Boilers ......... Qil-fired ..o >2,500,000 Btu/h ........ 81.0% Er

*Where Ec is combustion efficiency and Er is thermal efficiency as defined in §431.82.

(c) Each commercial packaged boiler
listed in Table 2 to §431.87 and manu-
factured on or after the effective date

listed in Table 2 of this section, must
meet the applicable energy conserva-
tion standard in Table 2.

TABLE 2 TO §431.87—COMMERCIAL PACKAGED BOILER ENERGY CONSERVATION STANDARDS

Equipment type Subcategory

Efficiency level—
Effective date:
March 2, 2022

Size category (input)

Steam Commercial Packaged Boilers ...
Steam Commercial Packaged Boilers ...

Gas-fired—natural draft
Gas-fired—natural draft

>300,000 Btu/h and <2,500,000 Btu’h
>2,500,000 Btu/h ....ovviiine

79.0% Er
79.0% Er

*Where Ec is combustion efficiency and Er is thermal efficiency as defined in §431.82.

[74 FR 36355, July 22, 2009]

Subpart F—Commercial Air
Conditioners and Heat Pumps

SOURCE: 69 FR 61969, Oct. 21, 2004, unless
otherwise noted.

§431.91 Purpose and scope.

This subpart specifies test procedures
and energy conservation standards for
certain commercial air conditioners
and heat pumps, pursuant to Part C of
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Title III of the Energy Policy and Con-
servation Act, as amended, 42 U.S.C.
6311-6317.

[69 FR 61969, Oct. 21, 2004, as amended at 70
FR 60415, Oct. 18, 2005]

§431.92 Definitions concerning com-
mercial air conditioners and heat
pumps.

The following definitions apply for
purposes of this subpart F, and of sub-
parts J through M of this part. Any
words or terms not defined in this sec-
tion or elsewhere in this part shall be
defined as provided in 42 U.S.C. 6311.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Coefficient of Performance, or COP
means the ratio of the produced cool-
ing effect of an air conditioner or heat
pump (or its produced heating effect,
depending on the mode of operation) to
its net work input, when both the cool-
ing (or heating) effect and the net work
input are expressed in identical units
of measurement.

Commercial package air-conditioning
and heating equipment means air-cooled,
water-cooled, evaporatively-cooled, or
water source (not including ground
water source) electrically operated,
unitary central air conditioners and
central air-conditioning heat pumps for
commercial application.

Computer Room Air Conditioner means
a basic model of commercial package
air-conditioning and heating equip-
ment (packaged or split) that is: Used
in computer rooms, data processing
rooms, or other information tech-
nology cooling applications; rated for
sensible coefficient of performance
(SCOP) and tested in accordance with
10 CFR 431.96, and is not a covered con-
sumer product under 42 U.S.C. 6291(1)-
(2) and 6292. A computer room air con-
ditioner may be provided with, or have
as available options, an integrated hu-
midifier, temperature, and/or humidity
control of the supplied air, and reheat-
ing function.

§431.92

Energy Efficiency Ratio, or EER means
the ratio of the produced cooling effect
of an air conditioner or heat pump to
its net work input, expressed in Btu/
watt-hour.

Heat Recovery (in the context of vari-
able refrigerant flow multi-split air
conditioners or variable refrigerant
flow multi-split heat pumps) means
that the air conditioner or heat pump
is also capable of providing simulta-
neous heating and cooling operation,
where recovered energy from the in-
door units operating in one mode can
be transferred to one or more other in-
door units operating in the other mode.
A variable refrigerant flow multi-split
heat recovery heat pump is a variable
refrigerant flow multi-split heat pump
with the addition of heat recovery ca-
pability.

Heating seasonal performance factor, or
HSPF means the total heating output
of a central air-conditioning heat pump
during its normal annual usage period
for heating, expressed in Btu’s and di-
vided by the total electric power input,
expressed in watt-hours, during the
same period.

Large commercial package air-condi-
tioning and heating equipment means
commercial package air-conditioning
and heating equipment that is rated—

(1) At or above 135,000 Btu per hour;
and

(2) Below 240,000 Btu per hour (cool-
ing capacity).

Non-standard size means a packaged
terminal air conditioner or packaged
terminal heat pump with existing wall
sleeve dimensions having an external
wall opening of less than 16 inches high
or less than 42 inches wide, and a cross-
sectional area less than 670 square
inches.

Packaged terminal air conditioner
means a wall sleeve and a separate un-
encased combination of heating and
cooling assemblies specified by the
builder and intended for mounting
through the wall, and that is industrial
equipment. It includes a prime source
of refrigeration, separable outdoor
louvers, forced ventilation, and heating
availability by builder’s choice of hot
water, steam, or electricity.

Packaged terminal heat pump means a
packaged terminal air conditioner that
utilizes reverse cycle refrigeration as
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its prime heat source, that has a sup-
plementary heat source available, with
the choice of hot water, steam, or elec-
tric resistant heat, and that is indus-
trial equipment.

Seasonal energy efficiency ratio or
SEER means the total cooling output of
a central air conditioner or central air-
conditioning heat pump, expressed in
Btu’s, during its normal annual usage
period for cooling and divided by the
total electric power input, expressed in
watt-hours, during the same period.

Sensible Coefficient of Performance, or
SCOP means the net sensible cooling
capacity in watts divided by the total
power input in watts (excluding re-
heaters and humidifiers).

Single package unit means any central
air conditioner or central air-condi-
tioning heat pump in which all the
major assemblies are enclosed in one
cabinet.

Single package vertical air conditioner
means air-cooled commercial package
air conditioning and heating equip-
ment that—

(1) Is factory-assembled as a single
package that—

(i) Has major components that are
arranged vertically;

(ii) Is an encased combination of
cooling and optional heating compo-
nents; and

(iii) Is intended for exterior mount-
ing on, adjacent interior to, or through
an outside wall;

(2) Is powered by a single-or 3-phase
current;

(3) May contain 1 or more separate
indoor grilles, outdoor louvers, various
ventilation options, indoor free air dis-
charges, ductwork, well plenum, or
sleeves; and

(4) Has heating components that may
include electrical resistance, steam,
hot water, or gas, but may not include
reverse cycle refrigeration as a heating
means.

Single package wvertical heat pump
means a single package vertical air
conditioner that—

(1) Uses reverse cycle refrigeration as
its primary heat source; and

(2) May include secondary supple-
mental heating by means of electrical
resistance, steam, hot water, or gas.

Small commercial package air-condi-
tioning and heating equipment means

10 CFR Ch. Il (1-1-13 Edition)

commercial package air-conditioning
and heating equipment that is rated
below 135,000 Btu per hour (cooling ca-
pacity).

Split system means any central air
conditioner or central air conditioning
heat pump in which one or more of the
major assemblies are separate from the
others.

Standard size means a packaged ter-
minal air conditioner or packaged ter-
minal heat pump with wall sleeve di-
mensions having an external wall open-
ing of greater than or equal to 16
inches high or greater than or equal to
42 inches wide, and a cross-sectional
area greater than or equal to 670 square
inches.

Variable Refrigerant Flow Multi-Split
Air Conditioner means a unit of com-
mercial package air-conditioning and
heating equipment that is configured
as a split system air conditioner incor-
porating a single refrigerant circuit,
with one or more outdoor units, at
least one variable-speed compressor or
an alternate compressor combination
for varying the capacity of the system
by three or more steps, and multiple
indoor fan coil units, each of which is
individually metered and individually
controlled by an integral control de-
vice and common communications net-
work and which can operate independ-
ently in response to multiple indoor
thermostats. Variable refrigerant flow
implies three or more steps of capacity
control on common, inter-connecting
piping.

Variable Refrigerant Flow Multi-Split
Heat Pump means a unit of commercial
package air-conditioning and heating
equipment that is configured as a split
system heat pump that uses reverse
cycle refrigeration as its primary heat-
ing source and which may include sec-
ondary supplemental heating by means
of electrical resistance, steam, hot
water, or gas. The equipment incor-
porates a single refrigerant -circuit,
with one or more outdoor units, at
least one variable-speed compressor or
an alternate compressor combination
for varying the capacity of the system
by three or more steps, and multiple
indoor fan coil units, each of which is
individually metered and individually
controlled by a control device and com-
mon communications network and
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which can operate independently in re-
sponse to multiple indoor thermostats.
Variable refrigerant flow implies three
or more steps of capacity control on
common, inter-connecting piping.

Very large commercial package air-con-
ditioning and heating equipment means
commercial package air-conditioning
and heating equipment that is rated—

(1) At or above 240,000 Btu per hour;
and

(2) Below 760,000 Btu per hour (cool-
ing capacity).

[69 FR 61969, Oct. 21, 2004, as amended at 70
FR 60415, Oct. 18, 2005; 73 FR 58828, Oct. 17,
2008; 74 FR 12073, Mar. 23, 2009; 76 FR 12503,
Mar. 7, 2011; 77 FR 28988, May 16, 2012]

TEST PROCEDURES

§431.95 Materials incorporated by ref-
erence.

(a) General. DOE incorporates by ref-
erence the following test procedures
into subpart F of part 431. The mate-
rials listed have been approved for in-
corporation by reference by the Direc-
tor of the Federal Register in accord-
ance with b5 TU.S.C. 552(a) and
1 CFR part 51. Any subsequent amend-
ment to the listed materials by the
standard-setting organization will not
affect the DOE regulations unless and
until such regulations are amended by
DOE. Materials are incorporated as
they exist on the date of the approval,
and a notice of any changes in the ma-
terials will be published in the FED-
ERAL REGISTER. All approved materials
are available for inspection at the Na-
tional Archives and Records Adminis-
tration (NARA). For information on
the availability of this material at
NARA, call (202) 741-6030, or go to:
http://www.archives.gov/federal register/
code of federalregulations/
ibr locations.html. Also, this material
is available for inspection at U.S. De-
partment of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, 6th
Floor, 950 L’Enfant Plaza SW., Wash-
ington, DC 20024, (202) 586-2945, or go to:
hitp://wwwl.eere.energy.gov/buildings/
appliance standards/. The referenced
test procedure standards are listed
below by relevant standard-setting or-
ganization, along with information on

§431.95
how to obtain copies from those
sources.

(b) AHRI. Air-Conditioning, Heating,
and Refrigeration Institute, 2111 Wil-
son Blvd., Suite 500, Arlington, VA
22201, (703) 524-8800, or go to: http:/
www.ahrinet.org.

(1) ARI Standard 210/240-2003, ‘2003
Standard for Unitary Air-Conditioning &
Air-Source Heat Pump Equipment,” pub-
lished in 2003 (AHRI 210/240-2003), IBR
approved for §431.96.

(2) ANSI/JAHRI Standard 210/240-2008,
‘2008 Standard for Performance Rating
of Unitary Air-Conditioning & Air-Source
Heat Pump Equipment,” approved by
ANSI on October 27, 2011 and updated
by addendum 1 in June 2011 and adden-
dum 2 in March 2012 (AHRI 210/240-
2008), IBR approved for §431.96.

3) ARI Standard 310/380-2004,
“Standard for Packaged Terminal Air-
Conditioners and Heat Pumps,” pub-
lished September 2004 (AHRI 310/380—
2004), IBR approved for §431.96.

(4) ARI Standard 340/360-2004, ‘2004
Standard for Performance Rating of
Commercial and Industrial Unitary Air-
Conditioning and Heat Pump Equip-
ment,” published in 2004 (AHRI 340/360—
2004), IBR approved for §431.96.

(6) ANSI/JAHRI Standard 340/360-2007,
¢2007 Standard for Performance Rating
of Commercial and Industrial Unitary
Air-Conditioning and Heat Pump Equip-
ment,”’ approved by ANSI on October 27,
2011 and updated by addendum 1 in De-
cember 2010 and addendum 2 in June
2011 (AHRI 340/360-2007), IBR approved
for §431.96.

(6) ANSI/JAHRI Standard 390-2003,
¢“2003 Standard for Performance Rating
of Single Package Vertical Air-Condi-
tioners and Heat Pumps,” dated 2003,
(AHRI 390-2003), IBR approved for
§431.96.

(7) ANSI/AHRI Standard 1230-2010,
¢2010 Standard for Performance Rating
of Variable Refrigerant Flow (VRF)
Multi-Split Air-Conditioning and Heat
Pump Equipment,” approved August 2,
2010 and updated by addendum 1 in
March 2011 (AHRI 1230-2010), IBR ap-
proved for §431.96.

(8) [Reserved].

(c) ASHRAE. American Society of
Heating, Refrigerating and Air-Condi-
tioning Engineers, 1791 Tullie Circle,
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NE., Atlanta, Georgia 30329, (404) 636—
8400, or go to: Atip:/www.ashrae.org.

(1) ASHRAE Standard 127-2007,
“Method of Testing for Rating Computer
and Data Processing Room Unitary Air
Conditioners,” approved on June 28,
2007, (ASHRAE 127-2007), IBR approved
for §431.96.

(2) [Reserved].

(d) ISO. International Organization
for Standardization, 1, ch. De la Voie-
Creuse, Case Postale 56, CH-1211 Gene-
va 20, Switzerland, +41 22 749 01 11 or go
to: http://www.iso.ch/.

(1) ISO Standard 13256-1, ‘‘Water-
source heat pumps—Testing and rating
for performance—Part 1: Water-to-air and
brine-to-air heat pumps,”’ approved 1998,
IBR approved for §431.96.

(2) [Reserved].

[77 FR 28989, May 16, 2012]

§431.96 Uniform test method for the
measurement of energy efficiency
of commercial air conditioners and
heat pumps.

(a) Scope. This section contains test
procedures for measuring, pursuant to

10 CFR Ch. Il (1-1-13 Edition)

EPCA, the energy efficiency of any
small, large, or very large commercial
package air-conditioning and heating
equipment, packaged terminal air con-
ditioners and packaged terminal heat
pumps, computer room air condi-
tioners, variable refrigerant flow sys-
tems, and single package vertical air
conditioners and single package
vertical heat pumps.

(b) Testing and calculations. (1) Deter-
mine the energy efficiency of each cov-
ered product by conducting the test
procedure(s) listed in the rightmost
column of Table 1 of this section, that
apply to the energy efficiency
descriptor for that product, category,
and cooling capacity, until compliance
with this test procedure version is no
longer required per the date shown in
the 5th most column from the left of
Table 1 of this section.

TABLE 1 TO §431.96—TEST PROCEDURES FOR COMMERCIAL AIR CONDITIONERS AND HEAT PUMPS

i . Test procedure .
. Coolin Energy efficienc . Use tests, conditions,
Equipment type Category capacit%l dg};criptor Y co:ﬁgllijgr?gefﬁrntil and procedures ! in

Small Commercial | Air-Cooled, 3- <65,000 Btu/h ...... SEER and HSPF | May 13, 2013 ... | ARI 210/240-20083.
Packaged Air- Phase, AC and 265,000 Btu/h and | EER and COP ... May 13, 2013 ... | ARI 340/360-2004.
Conditioning and HP. <135,000 Btu/h.

Heating Equip- Air-Cooled AC and
ment. HP.
Water-Cooled and | <65,000 Btu/h ...... EER ... May 13, 2013 ... | ARI 210/240-2003.
Evaporatively- >65,000 Btu/h and | EER .... May 13, 2013 ... | ARI 340/360-2004.
Cooled AC. <135,000 Btu/h.
Water-Source HP .. | <135,000 Btu/h .... | EER and COP ..... May 13, 2013 ... | ISO Standard 132561
(1998).

Large Commercial | Air-Cooled AC and | 135,000 Btu/h EER and COP ..... May 13, 2013 ... | ARI 340/360-2004.
Packaged Air- HP. and <240,000 EER . May 13, 2013 ... | ARI 340/360-2004.
Conditioning and | Water-Cooled and Btu/h.

Heating Equip- Evaporatively- >135,000 Btu/h
ment. Cooled AC. and <240,000
Btu/h.

Very Large Com- Air-Cooled AC and | 240,000 Btu/h EER and COP May 13, 2013 ... | ARI 340/360-2004.
mercial Pack- HP. and <760,000 EER ... May 13, 2013 ... | ARI 340/360-2004.
aged Air-Condi- | Water-Cooled and Btu/h.
tioning and Heat- Evaporatively- >240,000 Btu/h
ing Equipment. Cooled AC. and <760,000

Btu/h.

Packaged Terminal | AC and HP ............ <760,000 Btu/h .... | EER and COP ..... May 13, 2013 ... | AHRI 310/380-2004.
Air Conditioners
and Heat Pumps.

1Incorporated by reference, see §431.95.

(2) On or after the compliance dates
listed in Table 2 of this section, deter-
mine the energy efficiency of each type

of covered equipment by conducting
the test procedure(s) listed in the
rightmost column of Table 2 of this
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section along with any additional test-
ing provisions set forth in paragraphs
(c), (d), and (e) of this section, that
efficiency
descriptor for that equipment,

apply to

the

energy

cat-

§431.96

egory, and cooling capacity. Note, the
omitted sections of the test procedures
listed in the rightmost column of Table
1 of this section shall not be used.

TABLE 2 TO §431.96—TEST PROCEDURES FOR COMMERCIAL AIR CONDITIONERS AND HEAT PUMPS

Compliance with

Use tests, condi-

Equpmenttpe | Categoy | Coolng capacty | EVeigieficlency | festprocedure | tons,and,
after in

Small Commercial Air-Cooled, 3-Phase, | <65,000 Btu/h ........ SEER and HSPF | May 13, 2013 ... | AHRI 210/240—
Packaged Air-Con- AC and HP. 265,000 Btu/h and EER and COP ..... May 13, 2013 ... 2008 (omit sec-
ditioning and Heat- | Air-Cooled AC and <135,000 Btu/h. tion 6.5).
ing Equipment. HP. AHRI 340/360-

2007 (omit sec-
tion 6.3).
Water-Cooled and <65,000 Btu/h ........ EER ... May 13, 2013 ... | AHRI 210/240—-
Evaporatively- >65,000 Btu/h and EER .. May 13, 2013 ... 2008 (omit sec-
Cooled AC. <135,000 Btu/h. tion 6.5).
AHRI 340/360—
2007 (omit sec-
tion 6.3).
Water-Source HP .... | <135,000 Btu/h ...... EER and COP ..... May 13, 2013 ... | ISO Standard
13256-1 (1998).

Large Commercial Air-Cooled AC and >135,000 Btu/h and | EER and COP ..... May 13, 2013 ... | AHRI 340/360—
Packaged Air-Con- HP. <240,000 Btu/h. EER .o May 13, 2013 ... 2007 (omit sec-
ditioning and Heat- | Water-Cooled and >135,000 Btu/h and tion 6.3).
ing Equipment. Evaporatively- <240,000 Btu/h. AHRI 340/360-

Cooled AC. 2007 (omit sec-
tion 6.3).

Very Large Commer- | Air-Cooled AC and >240,000 Btu/h and | EER and COP ..... May 13, 2013 ... | AHRI 340/360—
cial Packaged Air- HP. <760,000 Btu/h. EER May 13, 2013 ... 2007 (omit sec-
Conditioning and Water-Cooled and >240,000 Btu/h and tion 6.3).
Heating Equip- Evaporatively- <760,000 Btu/h. AHRI 340/360-
ment. Cooled AC. 2007 (omit sec-

tion 6.3).

Packaged Terminal AC and HP ............. <760,000 Btuh ...... EER and COP ..... May 13, 2013 ... | AHRI 310/380—
Air Conditioners 2004 (omit sec-
and Heat Pumps. tion 5.6).

Computer Room Air | AC ...oocviiciiiiiieees <65,000 Btu/h ........ SCOP ..o October 29, ASHRAE 127-
Conditioners. <65,000 Btu/h and SCOP ..o 2012. 2007 (omit sec-

<760,000 Btu/h. May 13, 2013 ... tion 5.11).
ASHRAE 127-
2007 (omit sec-
tion 5.11).

Variable Refrigerant | AC ..o <760,000 Btuth ...... EER and COP ..... May 13, 2013 ... | AHRI 1230-2010
Flow Multi-split (omit sections
Systems. 5.1.2 and 6.6).

Variable Refrigerant | HP ........cccccooiinins <760,000 Btuh ...... EER and COP ..... May 13, 2013 ... | AHRI 1230-2010
Flow Multi-split (omit sections
Systems, Air- 5.1.2 and 6.6).
cooled.

Variable Refrigerant HP e <17,000 Btu/h ........ EER and COP ..... QOctober 29, AHRI 1230-2010
Flow Multi-split 2012. (omit sections
Systems, Water- 5.1.2 and 6.6).
source.

Variable Refrigerant | HP ......cooiiiiiiiiins >17,000 Btu/h and EER and COP ..... May 13, 2013 ... | AHRI 1230-2010
Flow Multi-split <760,000 Btu/h. (omit sections
Systems, Water- 5.1.2 and 6.6).
source.

Single Package AC and HP .............. <760,000 Btuh ...... EER and COP ..... July 16, 2012 .... | AHRI 390-2003

Vertical Air Condi-
tioners and Single
Package Vertical
Heat Pumps.

(omit section
6.4)

1Incorporated by reference, see §431.95.

(c) Optional break-in period for tests

conducted using AHRI 210/240-2008, AHRI
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2010, and ASHRAE 127-2007. Manufactur-
ers may optionally specify a ‘‘break-
in” period, not to exceed 20 hours, to
operate the equipment under test prior
to conducting the test method specified
by AHRI 210/240-2008, AHRI 340/360-2007,
AHRI 390-2003, AHRI 1230-2010, or
ASHRAE 127-2007 (incorporated by ref-
erence, see §431.95). A manufacturer
who elects to use an optional com-
pressor break-in period in its certifi-
cation testing should record this infor-
mation (including the duration) in the
test data underlying the certified rat-
ings that is required to be maintained
under 10 CFR 429.71.

(d) Refrigerant line length corrections
for tests conducted using AHRI 1230-2010.
For test setups where it is physically
impossible for the laboratory to use
the required line length listed in Table
3 of the AHRI 1230-2010 (incorporated
by reference, see §431.95), then the ac-
tual refrigerant line length used by the
laboratory may exceed the required
length and the following correction
factors are applied:

Piping length beyond | Piping length beyond | Cooling capac-
minimum, X minimum, Y ity correction
(ft) (m) %
0>Y <6.1 oo 1
6.1>Y <122 . 2
12.2>Y <183 3
18.3> Y <24.4 4
80> X <100 .| 24.4> Y <30.5 . 5
100 > X <120 . 30.5> Y <366 .......... 6

(e) Additional provisions for equipment
set-up. The only additional specifica-
tions that may be used in setting up
the basic model for test are those set
forth in the installation and operation
manual shipped with the unit. Each
unit should be set up for test in accord-
ance with the manufacturer installa-
tion and operation manuals. Para-
graphs (e)(1) through (3) of this section
provide specifications for addressing
key information typically found in the
installation and operation manuals.

(1) If a manufacturer specifies a
range of superheat, sub-cooling, and/or
refrigerant pressure in its installation
and operation manual for a given basic
model, any value(s) within that range
may be used to determine refrigerant
charge or mass of refrigerant, unless
the manufacturer clearly specifies a
rating value in its installation and op-

10 CFR Ch. Il (1-1-13 Edition)

eration manual, in which case the spec-
ified rating value shall be used.

(2) The air flow rate used for testing
must be that set forth in the installa-
tion and operation manuals being
shipped to the commercial customer
with the basic model and clearly iden-
tified as that used to generate the DOE
performance ratings. If a rated air flow
value for testing is not clearly identi-
fied, a value of 400 standard cubic feet
per minute (scfm) per ton shall be used.

(3) For VRF systems, the test set-up
and the fixed compressor speeds (i.e.,
the maximum, minimum, and any in-
termediate speeds used for testing)
should be recorded and maintained as
part of the test data underlying the
certified ratings that is required to be
maintained under 10 CFR 429.71.

(f) Manufacturer involvement in assess-
ment or enforcement testing for variable
refrigerant flow systems. A manufactur-
er’s representative will be allowed to
witness assessment and/or enforcement
testing for VRF systems. The manufac-
turer’s representative will be allowed
to inspect and discuss set-up only with
a DOE representative and adjust only
the modulating components during
testing in the presence of a DOE rep-
resentative that are mnecessary to
achieve steady-state operation. Only
previously documented specifications
for set-up as specified under paragraphs
(d) and (e) of this section will be used.

[77 FR 28989, May 16, 2012]
ENERGY EFFICIENCY STANDARDS

§431.97 Energy efficiency standards
and their compliance dates.

(a) All basic models of commercial
package air-conditioning and heating
equipment must be tested for perform-
ance using the applicable DOE test pro-
cedure in §431.96, be compliant with the
applicable standards set forth in para-
graphs (b) through (f) of this section,
and be certified to the Department
under 10 CFR part 429.

(b) BEach commercial air conditioner
or heat pump (not including single
package vertical air conditioners and
single package vertical heat pumps,
packaged terminal air conditioners and
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packaged terminal heat pumps, com-
puter room air conditioners, and vari-
able refrigerant flow systems) manu-
factured on and after the compliance
date listed in the corresponding table

§431.97

must meet the applicable minimum en-
ergy efficiency standard level(s) set
forth in Tables 1, 2, and 3 of this sec-

tion.

TABLE 1 TO §431.97—MINIMUM COOLING EFFICIENCY STANDARDS FOR AIR-CONDITIONING AND
HEATING EQUIPMENT

[Not including single package vertical air conditioners and single package vertical heat pumps, packaged terminal air conditioners
and packaged terminal heat pumps, computer room air conditioners, and variable refrigerant flow multi-split air conditioners

and heat pumps]

Compliance date:

Equipment type Cooling capacity ca?;gsgw Heating type Efflléz\l/%r;cy manzgggtuucrtesd on
and after . . .

Small Commercial Packaged <65,000 Btu/h ...... AC .......... All s SEER =13 | June 16, 2008.
Air-Conditioning and Heating HP ... All e SEER =13 | June 16, 2008.
Equipment (Air-Cooled, 3
Phase)

Small Commercial Packaged >65,000 Btu/h and No Heating or Electric | EER = 11.2 | January 1, 2010.
Air-Conditioning and Heating <135,000 Btu/h. Resistance Heating. | EER = 11.0 | January 1, 2010.
Equipment (Air-Cooled) All Other Types of

Heating.
HP ..ot No Heating or Electric | EER = 11.0 | January 1, 2010.
Resistance Heating.
All Other Types of EER = 10.8 | January 1, 2010.
Heating.

Large Commercial Packaged >135,000 Btu/h AC .......... No Heating or Electric | EER = 11.0 | January 1, 2010.
Air-Conditioning and Heating and <240,000 Resistance Heating. | EER = 10.8 | January 1, 2010.
Equipment (Air-Cooled) Btu/h. All Other Types of

Heating.

Heating Equipment (Air- >240,000 Btu/h ... | HP ........... No Heating or Electric | EER = 10.6 | January 1, 2010.
Cooled). Resistance heating.

All Other Types of EER = 10.4 | January 1, 2010.
Heating.

Very Large Commercial Pack- | 240,000 Btu/h AC ..ot No Heating or Electric | EER = 10.0 | January 1, 2010.
aged Air-Conditioning and and <760,000 Resistance Heating. | EER = 9.8 ... | January 1, 2010.
Heating Equipment (Air- Btu/h. All Other Types of
Cooled) Heating.

HP ..o No Heating or Electric | EER = 9.5 ... | January 1, 2010.
Resistance Heating.

................. All Other Types of EER =9.3 ... | January 1, 2010.
Heating.

Small Commercial Packaged <17,000 Btu/h ...... Al ... EER = 12.1 October 29, 2003.
Air-Conditioning and Heating | 217,000 Btu/h and All . EER = 11.2 | October 29, 2003.
Equipment (Water-Cooled, <65,000 Btu/h. All . EER = 121 October 29, 2003.
Evaporatively-Cooled, and Al ... EER = 12.0 | October 29, 2003.
Water-Source).

>65,000 Btu/h and | AC ........... No Heating or Electric | EER = 11.5 October 29, 2003.1
<135,000 Btu/h. Resistance Heating.
All Other Types of EER = 11.3 | October 29, 2003.1
Heating.
Al ... EER =12.0 | October 29, 2003.!

Large Commercial Packaged >135,000 Btu/h All . EER = 11.0 | October 29, 2004.2
Air-Conditioning and Heating and <240,000. Al ... EER = 11.0 | October 29, 2004.2
Equipment (Water-Cooled, Btu/h i
Evaporatively-Cooled, and
Water-Source).

Very Large Commercial Pack- | 2240,000 Btu/h AC ........... No Heating or Electric | EER = 11.0 | January 10, 2011.2
aged Air-Conditioning and and <760,000 Resistance Heating. | EER = 10.8 | January 10, 2011.2
Heating Equipment (Water- Btu/h. All Other Types of
Cooled, Evaporatively- Heating.

Cooled, and Water-Source).
No Heating or Electric | EER = 11.0 | January 10, 2011.2
Resistance Heating.
All Other Types of EER = 10.8 | January 10, 2011.2

Heating.

1 And manufactured before June 1, 2013. See Table 3 of this section for updated efficiency standards.
2 And manufactured before June 1, 2014. See Table 3 of this section for updated efficiency standards.
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TABLE 2 TO §431.97—MINIMUM HEATING EFFICIENCY STANDARDS FOR AIR-CONDITIONING AND
HEATING EQUIPMENT
[Heat pumps]

. Compliance date:
Equipment type Cooling capacity Effl'ggfcy ;ﬁﬂlr’géso??nlg
after. . .
Small Commercial Packaged Air-Conditioning and Heating Equip- | <65,000 Btu/h ............... HSPF = 7.7 | June 16, 2008.
ment (Air-Cooled, 3 Phase).
Small Commercial Packaged Air-Conditioning and Heating Equip- | 265,000 Btu/h and ........ COP =3.3 .. | January 1, 2010.
ment (Air-Cooled). <135,000 Btu/h .............
Large Commercial Packaged Air-Conditioning and Heating Equip- | 2135,000 Btu/h and .. COP =3.2 .. | January 1, 2010.
ment (Air-Cooled). <240,000 Btu/h
Very Large Commercial Packaged Air-Conditioning and Heating | >240,000 Btu/h and ...... | COP = 3.2 .. | January 1, 2010.
Equipment (Air-Cooled). <760,000 Btu/h .............
Small Commercial Packaged Air-Conditioning and Heating Equip- | <135,000 Btu/h ............. COP = 4.2 .. | October 29, 2003.
ment (Water-Source).

TABLE 3 TO §431.97—UPDATES TO THE MINIMUM COOLING EFFICIENCY STANDARDS FOR WATER-
COOLED AND EVAPORATIVELY-COOLED AIR-CONDITIONING AND HEATING EQUIPMENT

Compliance date:
Equipment type Cooling capacity Heating type Efficiency level ;ﬁﬂ?g&sorn?nlg
after. . .

Small Commercial Packaged Air-Con- | 265,000 Btu/h and | No Heating or Electric Re- | EER = 12.1 .... | June 1, 2013.
ditioning and Heating Equipment <135,000 Btu/h. sistance Heating. EER =11.9 .... | June 1, 2013.
(Water-Cooled). All Other Types of Heating

Large Commercial Packaged Air-Con- | >135,000 Btu/h No Heating or Electric Re- | EER =125 .... | June 1, 2014.
ditioning and Heating Equipment and <240,000 sistance Heating. EER =123 .... | June 1, 2014.
(Water-Cooled). Btu/h. All Other Types of Heating

Very Large Commercial Packaged Air- | 2240,000 Btu/h No Heating or Electric Re- | EER =12.4 ... | June 1, 2014.
Conditioning and Heating Equipment and <760,000 sistance Heating. EER =12.2 .... | June 1, 2014.
(Water-Cooled). Btu/h. All Other Types of Heating

Small Commercial Packaged Air-Con- | 265,000 Btu/h and | No Heating or Electric Re- | EER = 12.1 .... | June 1, 2013.
ditioning and Heating Equipment <135,000 Btu/h. sistance Heating. EER = 11.9 .... | June 1, 2013.
(Evaporatively-Cooled). All Other Types of Heating

Large Commercial Packaged Air-Con- | 135,000 Btu/h No Heating or Electric Re- | EER = 12.0 .... | June 1, 2014.
ditioning and Heating Equipment and <240,000 sistance Heating. EER =11.8 .... | June 1, 2014.
(Evaporatively-Cooled). Btu/h. All Other Types of Heating

Very Large Commercial Packaged Air- | 2240,000 Btu/h No Heating or Electric Re- | EER = 11.9 .... | June 1, 2014.
Conditioning and Heating Equipment and <760,000 sistance Heating. EER = 11.7 June 1, 2014.
(Evaporatively-Cooled). Btu/h. All Other Types of Heating

(c) Each packaged terminal air condi-
tioner (PTAC) and packaged terminal
heat pump (PTHP) manufactured on or
after January 1, 1994, and before Octo-
ber 8, 2012 (for standard size PTACs and
PTHPs) and before October 7, 2010 (for
non-standard size PTACs and PTHPs)
must meet the applicable minimum en-
ergy efficiency standard level(s) set

forth in Table 4 of this section. Each
PTAC and PTHP manufactured on or
after October 8, 2012 (for standard size
PTACs and PTHPs) and on or after Oc-
tober 7, 2010 (for non-standard size
PTACs and PTHPs) must meet the ap-
plicable minimum energy efficiency
standard level(s) set forth in Table 5 of
this section.

TABLE 4 TO §431.97—MINIMUM EFFICIENCY STANDARDS FOR PTAC AND PTHP

Equipment type Cooling capacity

Compliance date: prod-
ucts manufactured on and
after . . .

Efficiency level

PTAC oot <7,000 Btu/h ...oveeveeieeiieeee EER =8.88 ...c.ccovvvreeerieirecnnn January 1, 1994.
>7,000 Btu/h and <15,000 Btu/ | EER = 10.0—(0.16 x Cap ) ..... January 1, 1994.
h.
215,000 Btu/h ... January 1, 1994.
PTHP o <7,000 Btu/h EER =8.88 ... January 1, 1994.
COP =272
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TABLE 4 TO §431.97—MINIMUM EFFICIENCY STANDARDS FOR PTAC AND PTHP—Continued

Equipment type

Cooling capacity

Efficiency level

Compliance date: prod-
ucts manufactured on and
after . . .

27,000 Btu/h and <15,000 Btu/
h.
215,000 Btu/h ...

EER = 10.0—(0.16 x Cap ) .....
COP = 1.3 + (0.16 x EER?)
EER = 7.6 cooooooeeeeeeeeeeeooeeon
COP =252

January 1, 1994.

January 1, 1994.

1“Cap” means cooling capacity in thousand Btu/h at 95 °F outdoor dry-bulb temperature.
2The applicable minimum cooling EER prescribed in this table.

TABLE 5 TO §431.97—UPDATED MINIMUM EFFICIENCY STANDARDS FOR PTAC AND PTHP

Equipment type

Cooling capacity

Sub-category

Efficiency level

Compliance date: Prod-
ucts manufactured on and

after. . .
PTAC .....c...... Standard Size ....... <7,000 Btu/h ...covveveeees EER =117 o, October 8, 2012.
>7,000 Btu/h and <15,000 EER =13.8 — (0.3 x Cap') | October 8, 2012.
Btu/h.

>15,000 Btu/h EER =93 ... October 8, 2012.
Non-Standard Size | <7,000 Btu/h ... ... |[EER=94 ... October 7, 2010.
>7,000 Btu/h and <15,000 EER =10.9 — (0.213 x October 7, 2010.

Btu/h. Cap?).
>15,000 Btu’h EER=7.7 ... October 7, 2010.
PTHP ............. Standard Size ....... <7,000 Btu/h .....ccocvvinne EER =119 .. October 8, 2012.

COP =33 ...

Non-Standard Size

>7,000 Btu/h and <15,000
Btu/h.

>7,000 Btu/h and <15,000
Btu/h.

>15,000 Btu/h ..o

<7,000 Btu/h ...

>15,000 Btu/h ...

EER = 14.0 — (0.3 x Cap')

COP = 3.7 — (0.052 x
Cap').

EER=95 ...

COP =29

EER =93

COP =27

EER = 10.8 — (0.213 x
Cap’).

COP =29 — (0.026 x
Cap?).

EER=76 ...

COP =25 ...

October 8, 2012.

October 8, 2012.
October 7, 2010.

October 7, 2010.

October 7, 2010.

1“Cap” means cooling capacity in thousand Btu/h at 95 °F outdoor dry-bulb temperature.

(d) Each single package vertical air
conditioner and heat pump manufac-
tured on or after January 1, 2010, must

meet the applicable minimum energy
efficiency standard level(s) set forth in
this section.

TABLE 6 TO §431.97 MINIMUM EFFICIENCY STANDARDS FOR SINGLE PACKAGE VERTICAL AIR
CONDITIONERS AND SINGLE PACKAGE VERTICAL HEAT PumMPS

Equipment type

Cooling capacity

Sub-category

Efficiency level

Compliance date: Prod-
ucts manufactured on and
after . . .

Single package vertical air
conditioners and single
package vertical heat
pumps, single-phase and
three-phase.

Single package vertical air
conditioners and single

package vertical heat pumps.

Single package vertical air
conditioners and single

package vertical heat pumps.

>65,000 Btu/h and

>135,000 Btu/h and

<135,000 Btu/h.

AC ...
<240,000 Btu/h. HP ...

<65,000 Btu/h AC o EER=9.0 ...........
HP EER=9.0 ..........
COP =3.0

January 1, 2010.
January 1, 2010.

January 1, 2010.
January 1, 2010.

January 1, 2010.
January 1, 2010.

(e) BEach computer room air condi-
tioner with a net sensible cooling ca-
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pacity less than 65,000 Btu/h manufac-
tured on or after October 29, 2012, and
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each computer room air conditioner
with a net sensible cooling capacity
greater than or equal to 65,000 Btu/h

imum

manufactured on or after October 29,

energy

10 CFR Ch. Il (1-1-13 Edition)

2013, must meet the applicable min-
efficiency
level(s) set forth in this section.

standard

TABLE 7 TO §431.97—MINIMUM EFFICIENCY STANDARDS FOR COMPUTER ROOM AIR CONDITIONERS

Minimum SCOP efficiency Compliance date: Prod-
X . . . ts
Equipment type Net sensible cooling capacity uc
Downflow unit Upflow unit | Manufactured on and
after . . .
Computer Room Air Condi- <65,000 Btu/h ....ccovevveeinneee 2.20 2.09 | October 29, 2012.
tioners, Air-Cooled. 265,000 Btu’h and <240,000 2.10 1.99 | October 29, 2013.
Btu/h.
>240,000 Btu/h and 1.90 1.79 | October 29, 2013.
<760,000 Btu/h.
Computer Room Air Condi- <65,000 Btu/h .....ccoocoveveenee 2.60 2.49 | October 29, 2012.
tioners, Water-Cooled. 265,000 Btu’h and <240,000 2.50 2.39 | October 29, 2013.
Btu/h.
>240,000 Btu/h and 2.40 2.29 | October 29, 2013.
<760,000 Btu/h.
Computer Room Air Condi- <65,000 Btu/h ....ccevvevrienienene 2.55 2.44 | October 29, 2012.
tioners, Water-Cooled with | >65,000 Btu/h and <240,000 2.45 2.34 | October 29, 2013.
a Fluid Economizer. Btu/h. 2.35 2.24 | October 29, 2013.
>240,000 Btu/h and
<760,000 Btu/h.
Computer Room Air Condi- <65,000 Btu/h .....coovevevenne 2.50 2.39 | October 29, 2012.
tioners, Glycol-Cooled. 265,000 Btu/h and <240,000 2.15 2.04 | October 29, 2013.
Btu/h.
>240,000 Btu/h and 2.10 1.99 | October 29, 2013.
<760,000 Btu/h.
Computer Room Air Condi- <65,000 Btu/h ......ccceeevvennee 245 2.34 | October 29, 2012.
tioner, Glycol-Cooled with | 265,000 Btu/h and <240,000 2.10 1.99 | October 29, 2013.
a Fluid Economizer. Btu/h. 2.05 1.94 | October 29, 2013.
>240,000 Btu/h and
<760,000 Btu/h.
(f) Bach variable refrigerant flow air plicable minimum energy efficiency
conditioner or heat pump manufac- standard level(s) set forth in this sec-
tured on or after the compliance date tion.

listed in this table must meet the ap-

TABLE 8 TO §431.97—MINIMUM EFFICIENCY STANDARDS FOR VARIABLE REFRIGERANT FLOW MULTI-
SPLIT AIR CONDITIONERS AND HEAT PUMPS

Equipment type

Cooling capacity

Heating type?!

Efficiency level

Compliance date: Prod-
ucts
manufactured on and
after. . .

VRF Multi-Split Air Conditioners
(Air-Cooled).

VRF Multi-Split Heat Pumps
(Air-Cooled)

<65,000 Btu/h
>65,000 Btu/h and
<135,000 Btu/h.

>135,000 Btu/h and
<240,000 Btu/h.

>240,000 Btu/h and
<760,000 Btu/h.

. | <65,000 Btu/h
) >65,000 Btu/h and
<135,000 Btu/h.

All
No Heating or Elec-
tric Resistance

Heating.

All Other Types of
Heating.

No Heating or Elec-
tric Resistance
Heating.

All Other Types of
Heating.

No Heating or Elec-
tric Resistance
Heating.

All Other Types of
Heating.

All

No Heating or Elec-
tric Resistance
Heating.
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13.0 SEER
11.2 EER

11.0 EER

11.0 EER

10.8 EER

10.0 EER

13.0 SEER
7.7 HSPF
11.0 EER
3.3 COP

June 16, 2008.
January 1, 2010.
January 1, 2010.

January 1, 2010.

January 1, 2010.

January 1, 2010.

January 1, 2010.
June 16, 2008.

January 1, 2010.
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TABLE 8 TO §431.97—MINIMUM EFFICIENCY STANDARDS FOR VARIABLE REFRIGERANT FLOW MULTI-
SPLIT AIR CONDITIONERS AND HEAT PuMPs—Continued

Equipment type

Cooling capacity

VRF Multi-Split Heat Pumps .....

(Water-Source)* * *

>135,000 Btu/h and
<240,000 Btu/h.

>240,000 Btu/h and
<760,000 Btu/h.

<17,000 Btu/h

<65,000 Btu/h.

<135,000 Btu/h.
>135,000 Btu/h and

>17,000 Btu/h and Al ...

>65,000 Btu/h and Al ...

<760,000 Btu/h. ery.

Compliance date: Prod-
Heating type’ Efficiency level manufactured on and
after . . .
All Other Types of 10.8 EER ............. January 1, 2010.
Heating. 3.3 COP
No Heating or Elec- 10.6 EER ............. January 1, 2010.
tric Resistance 3.2 COP
Heating.
All Other Types of 10.4 EER ............. January 1, 2010.
Heating. 3.2 COP
No Heating or Elec- | 9.5 EER ............... January 1, 2010.
tric Resistance 3.2 COP
Heating.
All Other Types of 9.3 EER ............... January 1, 2010.
Heating. 3.2 COP
Without heat recov- 12.0 EER October 29, 2012.
ery. October 29, 2003.
With heat recovery .. October 29, 2012.
October 29, 2003.
........................ October 29, 2003.
October 29, 2003.
Without heat recov- 10.0 EER ............. October 29, 2013.
. 3.9 COP
With heat recovery .. | 9.8 EER ............... October 29, 2013
3.9 COP

1VRF Multi-Split Heat Pumps (Air-Cooled) with heat recovery fall under the category of “All Other Types of Heating” unless
they also have electric resistance heating, in which case it falls under the category for “No Heating or Electric Resistance

Heating.”

[77 FR 28991, May 16, 2012, as amended at 77 FR 76830, Dec. 31, 2012]

Subpart G—Commercial Water
Heaters, Hot Water Supply
Boilers and Unfired Hot Water
Storage Tanks

SOURCE: 69 FR 61983, Oct. 21, 2004, unless
otherwise noted.

§431.101 Purpose and scope.

This subpart contains energy con-
servation requirements for certain
commercial water heaters, hot water
supply boilers and unfired hot water
storage tanks, pursuant to Part C of
Title III of the Energy Policy and Con-
servation Act, as amended, 42 U.S.C.
6311-6317.

[69 FR 61983, Oct. 21, 2004, as amended at 70
FR 60415, Oct. 18, 2005]

§431.102 Definitions concerning com-
mercial water heaters, hot water
supply boilers, and unfired hot
water storage tanks.

The following definitions apply for

purposes of this subpart G, and of sub-
parts J through M of this part. Any

words or terms not defined in this sec-
tion or elsewhere in this part shall be
defined as provided in section 340 of the
Act, 42 U.S.C. 6311.

ASTM-D-2156-80 means the test
standard published in 1980 by the
American Society of Testing and Meas-
urements and titled Method for Smoke
Density in Flue Gases from Burning
Distillate Fuels.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Hot water supply boiler means a pack-
aged boiler that is industrial equip-
ment and that,

(1) Has an input rating from 300,000
Btu/hr to 12,500,000 Btwhr and of at
least 4,000 Btu/hr per gallon of stored
water,
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(2) Is suitable for heating potable
water, and

(3) Meets either or both of the fol-
lowing conditions:

(i) It has the temperature and pres-
sure controls necessary for heating po-
table water for purposes other than
space heating, or

(ii) The manufacturer’s product lit-
erature, product markings, product
marketing, or product installation and
operation instructions indicate that
the boiler’s intended uses include heat-
ing potable water for purposes other
than space heating.

Instantaneous water heater means a
water heater that has an input rating
not less than 4,000 Btu/hr per gallon of
stored water, and that is industrial
equipment, including products meeting
this description that are designed to
heat water to temperatures of 180 °F or
higher.

Packaged boiler means a boiler that is
shipped complete with heating equip-
ment, mechanical draft equipment and
automatic controls; usually shipped in
one or more sections and does not in-
clude a boiler that is custom designed
and field constructed. If the boiler is
shipped in more than one section, the
sections may be produced by more than
one manufacturer, and may be origi-
nated or shipped at different times and
from more than one location.

R-value means the thermal resistance
of insulating material as determined
based on ASTM Standard Test Method
C177-97 or Cb18-91 and expressed in
(°F-ft2-h/Btu).

Standby loss means the average hour-
ly energy required to maintain the
stored water temperature, expressed as
applicable either (1) as a percentage
(per hour) of the heat content of the
stored water and determined by the
formula for S given in Section 2.10 of
ANSI Z21.10.3-1998, denoted by the term
“S,” or (2) in Btu per hour based on a
70 °F temperature differential between
stored water and the ambient tempera-
ture, denoted by the term ““SL.”

Storage water heater means a water
heater that heats and stores water
within the appliance at a
thermostatically controlled tempera-
ture for delivery on demand and that is
industrial equipment. Such term does
not include units with an input rating

10 CFR Ch. Il (1-1-13 Edition)

of 4,000 Btu/hr or more per gallon of
stored water.

Tank surface area means, for the pur-
pose of determining portions of a tank
requiring insulation, those areas of a
storage tank, including hand holes and
manholes, in its uninsulated or pre-in-
sulated state, that do not have pipe
penetrations or tank supports at-
tached.

Thermal efficiency for an instanta-
neous water heater, a storage water
heater or a hot water supply boiler
means the ratio of the heat transferred
to the water flowing through the water
heater to the amount of energy con-
sumed by the water heater as measured
during the thermal efficiency test pro-
cedure prescribed in this subpart.

Unfired hot water storage tank means a
tank used to store water that is heated
externally, and that is industrial
equipment.

[69 FR 61983, Oct. 21, 2004, as amended at 76
FR 12503, Mar. 7, 2011]

§431.104 Sources for information and
guidance.

(a) General. The standards listed in
this paragraph are referred to in the
DOE test procedures and elsewhere in
this part but are not incorporated by
reference. These sources are given here
for information and guidance.

(b) ASTM. American Society for Test-
ing and Materials, 100 Barr Harbor

Drive, PO Box Cm700, West
Conshohocken, PA, 19438-2959,
1-(877) 909-2786, or go to:

http:/www.astm.org/index.shtml.

(1) ASTM Standard Test Method
C177-97, ‘‘Standard Test Method for
Steady-State Heat Flux Measurements
and Thermal Transmission Properties
by Means of the Guarded-Hot-Plate Ap-
paratus.”

(2) ASTM Standard Test Method
C518-91, ‘‘Standard Test Method for
Steady-State Heat Flux Measurements
and Thermal Transmission Properties
by Means of the Heat Flow Meter Ap-
paratus.”

(3) ASTM Standard Test Method
D2156-80, ‘“Method for Smoke Density
in Flue Gases from Burning Distillate
Fuels.”

[77 FR 28995, May 16, 2012]
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TEST PROCEDURES

§431.105 Materials
reference.

(a) General. DOE incorporates by ref-
erence the following test procedures
into subpart G of part 431. The mate-
rials listed have been approved for in-
corporation by reference by the Direc-
tor of the Federal Register in accord-
ance with 5 TU.S.C. 552(a) and
1 CFR part 51. Any subsequent amend-
ment to the listed materials by the
standard-setting organization will not
affect the DOE regulations unless and
until such regulations are amended by
DOE. Materials are incorporated as
they exist on the date of the approval,
and a notice of any change in the mate-
rials will be published in the FEDERAL
REGISTER. All approved materials are
available for inspection at the National
Archives and Records Administration
(NARA). For information on the avail-
ability of this material at NARA, call
(202) 741-6030, or go to:  http/
www.archives.gov/federal register/
code of federalregulations/
ibr _locations.html. Also, this material
is available for inspection at U.S. De-
partment of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, 6th
Floor, 950 I’Enfant Plaza, SW., Wash-
ington, DC 20024, (202) 586-2945, or go to:
http://wwwl.eere.energy.gov/buildings/
appliance standards The referenced
test procedure standards are listed
below by relevant standard-setting or-
ganization, along with information on
how to obtain copies from those
sources.

(b) ANSI. American National Stand-
ards Institute, 26 W. 43rd Street, 4th

incorporated by

§431.106

Floor, New York, NY 10036, (212) 642-
4900, or go to: Attp:/www.ansi.org.

(1) ANSI 721.10.3-1998 (““ANSI
721.10.3-1998"), ‘‘Gas Water Heaters, Vol-
ume III, Storage Water Heaters With
Input Ratings Above 75,000 Btu Per Hour,
Circulating and Instantaneous, 721.10.3—
1998, CSA 4.3-M98, and its Addenda,
ANSI Z21.10.32-2000, CSA 4.3a-MO00,”” ap-
proved by ANSI on October 18, 1999,
IBR approved for §431.106.

(2) ANSI 721.10.3-2011 (‘““ANSI
721.10.3-2011"’), ““Gas Water Heaters, Vol-
ume III, Storage Water Heaters With
Input Ratings Above 75,000 Btu Per Hour,
Circulating and Instantaneous,” ap-
proved on March 7, 2011, IBR approved
for §431.106.

(3) [Reserved].

[77 FR 28996, May 16, 2012]

§431.106 Uniform test method for the
measurement of energy efficiency
of commercial water heaters and
hot water supply boilers (other
than commercial heat pump water
heaters).

(a) Scope. This section covers the test
procedures you must follow if, pursu-
ant to EPCA, you are measuring the
thermal efficiency or standby loss, or
both, of a storage or instantaneous
water heater or hot water supply boiler
(other than a commercial heat pump
water heater).

(b) Testing and Calculations. Deter-
mine the energy efficiency of each cov-
ered product by conducting the test
procedure(s), set forth in the two right-
most columns of the following table,
that apply to the energy efficiency
descriptor(s) for that product:
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TABLE 1 TO §431.106—TEST PROCEDURES FOR COMMERCIAL WATER HEATERS AND HOT WATER

SUPPLY BOILERS

[Other than commercial heat pump water heaters]

Equipment type

Energy efficiency
descriptor

Use test setup, equipment
and procedures in sub-
section labeled “Method of

Test procedure re-
quired for compli-

With these additional stip-
ulations

Test” of ance until
Gas-fired Storage and Thermal Efficiency | ANSI Z21.10.3-1998 **, May 13, 2013 ......... A. For all products, the
Instantaneous Water Standby Loss ....... 29 May 13, 2013 duration of the standby

Heaters and Hot
Water Supply Boilers *.

ANSI Z21.10.3-1998**,
§2.10.

588

loss test shall be until
whichever of the fol-
lowing occurs first after
you begin to measure
the fuel and/or electric
consumption: (1) The
first cutout after 24
hours or (2) 48 hours, if
the water heater is not
in the heating mode at
that time.

B. For oil and gas prod-
ucts, the standby loss
in Btu per hour must be
calculated as follows:
SL (Btu per hour) =S
(% per hour) x 8.25
(Btu/gal-F) x Measured
Volume (gal) x 70 (de-
grees F).

C. For oil-fired products,
apply the following in
conducting the thermal
efficiency and standby
loss tests: (1) Venting
Requirements—Con-
nect a vertical length of
flue pipe to the flue gas
outlet of sufficient
height so as to meet
the minimum draft
specified by the manu-
facturer. (2) Oil Sup-
ply—Adjust the burner
rate so that: (a) The
hourly Btu input rate
lies within +2 percent of
the manufacturer’s
specified input rate, (b)
the CO, reading shows
the value specified by
the manufacturer, (c)
smoke in the flue does
not exceed No. 1
smoke as measured by
the procedure in
ASTM-D-2156-80, and
(d) fuel pump pressure
lies within £10 percent
of manufacturer’s speci-
fications.
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TABLE 1 TO §431.106—TEST PROCEDURES FOR COMMERCIAL WATER HEATERS AND HOT WATER
SUPPLY BOILERS—Continued
[Other than commercial heat pump water heaters]

Energy efficiency

Equipment type descriptor

Use test setup, equipment
and procedures in sub-
section labeled “Method of
Test” of

Test procedure re-
quired for compli-
ance until

With these additional stip-
ulations

D. For electric products,
apply the following in
conducting the standby
loss test: (1) Assume
that the thermal effi-
ciency (Et) of electric
water heaters with im-
mersed heating ele-
ments is 98 percent. (2)
Maintain the electrical
supply voltage to within
+5 percent of the center
of the voltage range
specified on the water
heater nameplate. (3) If
the set up includes mul-
tiple adjustable thermo-
stats, set the highest
one first to yield a max-
imum water tempera-
ture in the specified
range as measured by
the topmost tank ther-
mocouple. Then set the
lower thermostat(s) to
yield a maximum mean
tank temperature within
the specified range.

E. Install water-tube water
heaters as shown in
Figure 2, “Arrangement
for Testing Water-tube
Type Instantaneous
and Circulating Water
Heaters.”

*As to hot water supply boilers with a capacity of less than 10 gallons, these test methods become mandatory on October 21,
2005. Prior to that time, you may use for these products either (1) these test methods if you rate the product for thermal effi-
ciency, or (2) the test methods in Subpart E if you rate the product for combustion efficiency as a commercial packaged boiler.

** Incorporated by reference, see §431.105.
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TABLE 2 TO §431.106—TEST PROCEDURES FOR COMMERCIAL WATER HEATERS AND HOT WATER

SUPPLY BOILERS

[Other than commercial heat pump water heaters]

Equipment type

Energy
efficiency
descriptor

Use test setup, equipment
and procedures in sub-

section
labeled “Method of Test” of

Test procedure re-
quired for compli-
ance on and after

With these additional stip-
ulations

Gas-fired Storage and
Instantaneous Water
Heaters and Hot

*

Water Supply Boilers *.

QOil-fired Storage and In-
stantaneous Water
Heaters and Hot

Water Supply Boilers *.

Electric Storage and In-
stantaneous Water
Heaters.

Thermal Efficiency
Standby Loss
Thermal Efficiency
Standby Loss
Standby Loss

ANSI Z21.10.3-2011**, Ex-
hibit G1.

ANSI 721.10.3-2011 **, Ex-
hibit G2.

ANSI Z21.10.3-2011**, Ex-
hibit G1.

ANSI Z21.10.3-2011**, Ex-
hibit G2.

ANSI 721.10.3-2011 **, Ex-
hibit G2.
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May 13, 2013
May 13, 2013
May 13, 2013
May 13, 2013
May 13, 2013

A. For all products, the
duration of the standby
loss test shall be until
whichever of the fol-
lowing occurs first after
you begin to measure
the fuel and/or electric
consumption: (1) The
first cutout after 24
hours or (2) 48 hours, if
the water heater is not
in the heating mode at
that time.

B. For oil and gas prod-
ucts, the standby loss
in Btu per hour must be
calculated as follows:
SL (Btu per hour) = S
(% per hour) x 8.25
(Btu/gal-F) x Measured
Volume (gal) x 70 (de-
grees F).

C. For oil-fired products,
apply the following in
conducting the thermal
efficiency and standby
loss tests: (1) Venting
Requirements—Con-
nect a vertical length of
flue pipe to the flue gas
outlet of sufficient
height so as to meet
the minimum draft
specified by the manu-
facturer. (2) Oil Sup-
ply—Adjust the burner
rate so that: (a) The
hourly Btu input rate
lies within +2 percent of
the manufacturer’'s
specified input rate, (b)
the CO, reading shows
the value specified by
the manufacturer, (c)
smoke in the flue does
not exceed No. 1
smoke as measured by
the procedure in
ASTM-D-2156-80, and
(d) fuel pump pressure
lies within £10 percent
of manufacturer’s speci-
fications.
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TABLE 2 TO §431.106—TEST PROCEDURES FOR COMMERCIAL WATER HEATERS AND HOT WATER
SUPPLY BOILERS—Continued
[Other than commercial heat pump water heaters]

Use test setup, equipment

Energy 1 - Test procedure re- " . .
Equipment type efficiency and pro‘;z%ft’ig‘;f in sub quired for compli- With thes&;idodr:tslonal stip
descriptor labeled “Method of Test” of ance on and after

D. For electric products,
apply the following in
conducting the standby
loss test: (1) Assume
that the thermal effi-
ciency (Et) of electric
water heaters with im-
mersed heating ele-
ments is 98 percent. (2)
Maintain the electrical
supply voltage to within
+5 percent of the center
of the voltage range
specified on the water
heater nameplate. (3) If
the set up includes mul-
tiple adjustable thermo-
stats, set the highest
one first to yield a max-
imum water tempera-
ture in the specified
range as measured by
the topmost tank ther-
mocouple. Then set the
lower thermostat(s) to
yield a maximum mean
tank temperature within
the specified range.

E. Install water-tube water
heaters as shown in
Figure 2, “Arrangement
for Testing Water-tube
Type

Instantaneous and Circu-
lating Water Heaters.”

*As to hot water supply boilers with a capacity of less than 10 gallons, these test methods become mandatory on October 21,
2005. Prior to that time, you may use for these products either (1) these test methods if you rate the product for thermal effi-
ciency, or (2) the test methods in Subpart E if you rate the product for combustion efficiency as a commercial packaged boiler.

**Incorporated by reference, see §431.105.

[77 FR 28996, May 16, 2012]

§431.107 Uniform test method for the measurement of energy efficiency of com-
mercial heat pump water heaters. [Reserved]

ENERGY CONSERVATION STANDARDS

§431.110 Energy conservation standards and their effective dates.

Each commercial storage water heater, instantaneous water heater, unfired hot
water storage tank and hot water supply boiler! must meet the applicable energy
conservation standard level(s) as follows:

1 Any packaged boiler that provides service
water, that meets the definition of ‘‘com-
mercial packaged boiler’ in subpart E of this
part, but does not meet the definition of *
hot water supply boiler’ in subpart G, must
meet the requirements that apply to it under
subpart E.
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Product Size

Energy conservation standard 2 (products manufactured on and after Octo-

ber 29, 2003) b

Minimum thermal
efficiency

Maximum standby loss ¢

Electric storage water heat- | All .......cccccoeevnnnene N/A e

ers.

Gas-fired storage water
heaters.

Oil-fired storage water heat-

<155,000 Btu/hr ... | 80% ...
>155,000 Btu/hr ... | 80% .
<155,000 Btu/hr ... | 78% .

0.30 + 27NV, (%/hr)

Q/800 + 110(V,) 122 (Btu/hr)
Q/800 + 110(V,) 122 (Btu/hr)
Q/800 + 110(V,) 122 (Btu/hr)
Q/800 + 110(V,) 1”2 (Btu/hr)
N/A

Q/800 + 110(V,) 1”2 (Btu/hr)

N/A

ers. >155,000 Btu/hr ... | 78% .
Gas-fired instantaneous <10gal .o 80% .
water heaters and hot >10 gal ... 80% .
water supply boilers.
Oil-fired instantaneous <10 gal .. 80% .
water heaters and hot >10 gal ... e | 78% ...

water supply boilers.

Q/800 + 110(V,) /2 (Btu/hr)

Product Size

Minimum thermal insulation

Unfired hot water storage All e R-12.5

tank.

aV,, is the measured storage volume and V, is the rated volume, both in gallons. Q is the nameplate input rate in Btu/hr.

bFor hot water supply boilers with a capacity of less than 10 gallons: (1) the standards are mandatory for products manufac-
tured on and after October 21, 2005, and (2) products manufactured prior to that date, and on or after October 23, 2003, must
meet either the standards listed in this table or the applicable standards in subpart E of this part for a “commercial packaged

boiler.”

cWater heaters and hot water supply boilers having more than 140 gallons of storage capacity need not meet the standby loss
requirement if (1) the tank surface area is thermally insulated to R—12.5 or more, (2) a standing pilot light is not used and (3) for
gas or oil-fired storage water heaters, they have a fire damper or fan assisted combustion.

[69 FR 61983, Oct. 21, 2004; 69 FR 63574, Nov. 2, 2004]

Subpart H—Automatic
Commercial Ice Makers

SOURCE: 70 FR 60415, Oct. 18, 2005, unless
otherwise noted.

§431.131 Purpose and scope.

This subpart contains energy con-
servation requirements for commercial
ice makers, pursuant to Part C of Title
III of the Energy Policy and Conserva-
tion Act, as amended, 42 U.S.C. 6311-
6317.

§431.132 Definitions concerning auto-
matic commercial ice makers.

Automatic commercial ice maker means
a factory-made assembly (not nec-
essarily shipped in 1 package) that—

(1) Consists of a condensing unit and
ice-making section operating as an in-
tegrated unit, with means for making
and harvesting ice; and

(2) May include means for storing ice,
dispensing ice, or storing and dis-
pensing ice.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially

identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Batch type ice maker means an ice
maker having alternate freezing and
harvesting periods. This includes auto-
matic commercial ice makers that
produce cube type ice and other batch
technologies. Referred to as cubes type
ice maker in AHRI 810 (incorporated by
reference, see §431.133).

Continuous type ice maker means an
ice maker that continually freezes and
harvests ice at the same time.

Cube type ice means ice that is fairly
uniform, hard, solid, usually clear, and
generally weighs less than two ounces
(60 grams) per piece, as distinguished
from flake, crushed, or fragmented ice.
Note that this conflicts and takes prec-
edence over the definition established
in AHRI 810 (incorporated by reference,
see §431.133), which indicates that
‘“‘cube’ does not reference a specific
size or shape.

Energy use means the total energy
consumed, stated in kilowatt hours per
one-hundred pounds (KWh/100 1b) of ice
stated in multiples of 0.1. For remote
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condensing (but not remote com-
pressor) automatic commercial ice
makers and remote condensing and re-
mote compressor automatic commer-
cial ice makers, total energy consumed
shall include the energy use of the ice-
making mechanism, the compressor,
and the remote condenser or con-
densing unit.

Harvest rate means the amount of ice
(at 32 degrees F) in pounds produced
per 24 hours.

Ice hardness factor means the latent
heat capacity of harvested ice, in Brit-
ish thermal units per pound of ice (Btu/
1b), divided by 144 Btu/lb, expressed as
a percent.

Ice-making head means automatic
commercial ice makers that do not
contain integral storage bins, but are
generally designed to accommodate a
variety of bin capacities. Storage bins
entail additional energy use not in-
cluded in the reported energy consump-
tion figures for these units.

Mazximum condenser water use means
the maximum amount of water used by
the condensing unit (if water-cooled),
stated in gallons per 100 pounds (gal/100
1b) of ice, in multiples of 1.

Remote compressor means a type of
automatic commercial ice maker in
which the ice-making mechanism and
compressor are in separate sections.

Remote condensing means a type of
automatic commercial ice maker in
which the ice-making mechanism and
condenser or condensing unit are in
separate sections.

Self-contained means a type of auto-
matic commercial ice maker in which
the ice-making mechanism and storage
compartment are in an integral cabi-
net.

[70 FR 60415, Oct. 18, 2005, as amended at 71
FR 71371, Dec. 8, 2006; 76 FR 12503, Mar. 7,
2011; 77 FR 1613, Jan. 11, 2012]

TEST PROCEDURES

§431.133 Materials
reference.

(a) General. We incorporate by ref-
erence the following standards into
Subpart H of Part 431. The material
listed has been approved for incorpora-
tion by reference by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Any

incorporated by

§431.133

subsequent amendment to a standard
by the standard-setting organization
will not affect the DOE regulations un-
less and until amended by DOE. Mate-
rial is incorporated as it exists on the
date of the approval and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the U.S. Department of En-
ergy, Office of Energy Efficiency and
Renewable Energy, Building Tech-
nologies Program, 6th Floor, 950
L’Enfant Plaza SW., Washington, DC
20024, (202) 586-2945, or go to: http:/
wwwl.eere.energy.gov/buildings/
appliance standards/. Also, this mate-
rial is available for inspection at Na-
tional Archives and Records Adminis-
tration (NARA). For information on
the availability of this material at
NARA, call (202) 741-6030 or go to http:/
www.archives.gov/federal register/

code of federal regulations/

ibr _locations.html. Standards can be ob-
tained from the sources listed below.

(b) AHRI. Air-Conditioning, Heating,
and Refrigeration Institute, 2111 Wil-
son Blvd., Suite 500, Arlington, VA
22201, (703) 524-8800, ahri@ahrinet.org, or
http://www.ahrinet.org.

(1) AHRI Standard 810-2007 with Ad-
dendum 1, (““AHRI 810’’), Performance
Rating of Automatic Commercial Ice-Mak-
ers, March 2011; IBR approved for
§§431.132 and 431.134.

(2) [Reserved]

(c) ASHRAE. American Society of
Heating, Refrigerating and Air-Condi-
tioning Engineers, Inc., 1791 Tullie Cir-
cle NE., Atlanta, GA 30329, (404) 636—
8400, ashrae@ashrae.org, or  http:/
www.ashrae.org.

(1) ANSI/VASHRAE Standard 29-2009,
(““ANSI/ASHRAE 29”), Method of Test-
ing Automatic Ice Makers, (including Er-
rata Sheets issued April 8, 2010 and
April 21, 2010), approved January 28,
2009; IBR approved for §431.134.

(2) [Reserved]

[77 FR 1613, Jan. 11, 2012]
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§431.134 Uniform test methods for the
measurement of energy and water
consumption of automatic commer-
cial ice makers.

(a) Scope. This section provides the
test procedures for measuring, pursu-
ant to EPCA, the energy use in Kkilo-
watt hours per 100 pounds of ice (KWh/
100 1b ice) and the condenser water use
in gallons per 100 pounds of ice (gal/100
1b ice) of automatic commercial ice
makers with capacities between 50 and
4,000 pounds of ice per 24 hours.

(b) Testing and Calculations. Measure
the energy use and the condenser water
use of each covered product by con-
ducting the test procedures set forth in
AHRI 810, section 3, ‘“‘Definitions,” sec-
tion 4, ‘“Test Requirements,”” and sec-
tion 5, ‘“‘Rating Requirements’’ (incor-
porated by reference, see §431.133).
Where AHRI 810 references ‘“‘ASHRAE

10 CFR Ch. Il (1-1-13 Edition)

Standard 29,”” ANSI/ASHRAE Standard
29-2009 (incorporated by reference, see
§431.133) shall be used. All references to
cube type ice makers in AHRI 810 apply
to all batch type automatic commer-
cial ice makers.

(1) For batch type automatic com-
mercial ice makers, the energy use and
condenser water use will be reported as
measured in this paragraph (b), includ-
ing the energy and water consumption,
as applicable, of the ice-making mecha-
nism, the compressor, and the con-
denser or condensing unit.

(2)(Q) For continuous type automatic
commercial ice makers, determine the
energy use and condenser water use by
multiplying the energy consumption or
condenser water use as measured in
this paragraph (b) by the ice hardness
adjustment factor, determined using
the following equation:

144 Btu/lb + 38 Btﬂ/‘lb

Ice Hardness Adjustment Facto

(ii) Determine the ice hardness factor
by following the procedure specified in
the ‘“‘Procedure for Determining Ice
Quality’”’ in section A.3 of normative
annex A of ANSIVASHRAE 29 (incor-
porated by reference, see §431.133), ex-
cept that the test shall be conducted at
an ambient air temperature of 70 °F + 1
°F, with an initial water temperature
of 90 °F + 1 °F, and weights shall be ac-
curate to within + 2 percent of the
quantity measured. The ice hardness
factor is equivalent to the corrected
net cooling effect per pound of ice, line
19 in ANSI/ASHRAE 29 Table Al, where
the calorimeter constant used in line 18

r=
ll 44Btu /Ib - (lce Hardness Factor /100) + 38 B‘tu/Ib

shall be that determined in section A2
using seasoned, block ice.

[77 FR 1613, Jan. 11, 2012]
ENERGY CONSERVATION STANDARDS

§431.136 Energy conservation stand-
ards and their effective dates.

Each automatic commercial ice
maker that produces cube type ice with
capacities between 50 and 2500 pounds
per 24-hour period when tested accord-
ing to the test standard established in
accordance with section 343 of EPCA
(42 U.S.C. 6314) and is manufactured on
or after January 1, 2010, shall meet the
following standard levels:

Maximum ener Maximum condenser
Equipment type Iggﬁn%f (IbSH?J;fZS; Lagﬁrs) use o water use *
(kWh/100 Ibs ice) (gal/100 Ibs ice)
Ice Making Head Water ... | <500 ......ccccovveunne 7.80-0.0055H ...... 200-0.022H.
Ice Making Head Water ... | 2500 and <1436 .. | 5.58-0.0011H ...... 200-0.022H.
Ice Making Head Water ... | 21436 .....cccccoeeeen 4.0 s 200-0.022H.
Ice Making Head Air ... <450 . ... | 10.26-0.0086H .... | Not applicable.
Ice Making Head Air ........ | 2450 . ... | 6.89-0.0011H ... Not applicable.
Remote Condensing (but not remote compressor) ... | Air ........ | <1000 ... . | 8.85-0.0038H ...... Not applicable.
Remote Condensing (but not remote compressor) ... | Air ........ | 21000 ... 5.1 e Not applicable.
Remote Condensing and Remote Compressor ........ Air ........ | <934 . 8.85-0.0038H Not applicable.
Remote Condensing and Remote Compressor ........ Air ... >934 . 5.3 s Not applicable.
Self Contained ... Water ... | <200 ......cccceevvuenen 11. 40-0.019H 191-0.0315H.
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Tpeot | | Hanestrato | MesmLT,cneay | M conenser
cooling S 1C&/24 ours) | (kwh/100 Ibs ice) (gal/100 Ibs ice)
Self Contained ... Water 191-0.0315H.
Self Contained ... Air ........ Not applicable.
Self Contained ... Air ... Not applicable.

H Harvest rate in pounds per 24 hours.

*Water use is for the condenser only and does not include potable water used to make ice.

[70 FR 60415, Oct. 18, 2005; 70 FR 61698, Oct. 25, 2005]

Subpart —Commercial Clothers
Washers

SOURCE: 70 FR 60416, Oct. 18, 2005, unless
otherwise noted.

§431.151 Purpose and scope.

This subpart contains energy con-
servation requirements for commercial
clothes washers, pursuant to Part C of
Title III of the Energy Policy and Con-
servation Act, as amended, 42 U.S.C.
6311-6317.

§431.152 Definitions concerning com-
mercial clothes washers.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Commercial clothes washer means a
soft-mounted front-loading or soft-
mounted top-loading clothes washer
that—

(1) Has a clothes container compart-
ment that—

(i) For horizontal-axis clothes wash-
ers, is not more than 3.5 cubic feet; and

(ii) For vertical-axis clothes washers,
is not more than 4.0 cubic feet; and

(2) Is designed for use in—

(i) Applications in which the occu-
pants of more than one household will
be using the clothes washer, such as
multi-family housing common areas
and coin laundries; or

(ii) Other commercial applications.

[70 FR 60416, Oct. 18, 2005, as amended at 76
FR 12504, Mar. 7, 2011]

TEST PROCEDURES

§431.154 Test procedures.

The test procedures for residential
clothes washers in appendix J1 to sub-
part B of part 430 of this title shall be
used to test commercial clothes wash-
ers.

ENERGY CONSERVATION STANDARDS

§431.156 Energy and water conserva-
tion standards and effective dates.

(a) Each commercial clothes washer
manufactured between January 1, 2007,
and January 8, 2013, shall have—

(1) A modified energy factor of at
least 1.26; and

(2) A water consumption factor of not
more than 9.5.

(b) BEach commercial clothes washer
manufactured on or after January 8,
2013, shall have a modified energy fac-
tor no less than and a water factor no
greater than:

Modified
energy f\g/;loerl'
Equipment class factor, L/cu. ft)
cu. fi/kwhy | 9ak/ed. ft.
cycle cycle
Top-Loading 1.60 8.5
Front-Loading 2.00 5.5

[76 FR 69123, Nov. 8, 2011]

Subpart J [Reserved]
§8§431.171-431.176 [Reserved]

Subpart K—Distribution
Transformers

SOURCE: 70 FR 60416, Oct. 18, 2005, unless
otherwise noted.
§431.191 Purpose and scope.

This subpart contains energy con-
servation requirements for distribution
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transformers, pursuant to Parts B and
C of Title III of the Energy Policy and
Conservation Act, as amended, 42
U.S.C. 6291-6317.

[71 FR 24995, Apr. 27, 2006]

§431.192 Definitions.

The following definitions apply for
purposes of this subpart:

Autotransformer means a transformer
that:

(1) Has one physical winding that
consists of a series winding part and a
common winding part;

(2) Has no isolation between its pri-
mary and secondary circuits; and

(3) During step-down operation, has a
primary voltage that is equal to the
total of the series and common winding
voltages, and a secondary voltage that
is equal to the common winding volt-
age.

Basic model means a group of models
of distribution transformers manufac-
tured by a single manufacturer, that
have the same insulation type (i.e., lig-
uid-immersed or dry-type), have the
same number of phases (i.e., single or
three), have the same standard kVA
rating, and do not have any differen-
tiating electrical, physical or func-
tional features that affect energy con-
sumption. Differences in voltage and
differences in basic impulse insulation
level (BIL) rating are examples of dif-
ferentiating electrical features that af-
fect energy consumption.

Distribution  transformer
transformer that—

(1) Has an input voltage of 34.5 KV or
less;

(2) Has an output voltage of 600 V or
less;

(3) Is rated for operation at a fre-
quency of 60 Hz; and

(4) Has a capacity of 10 kVA to 2500
kKVA for liquid-immersed units and 15
KVA to 2500 kKVA for dry-type units;
but

(6) The term ‘‘distribution trans-
former’’ does not include a transformer
that is an—

(i) Autotransformer;

(ii) Drive (isolation) transformer;

(iii) Grounding transformer;

(iv) Machine-tool (control)
former;

(v) Nonventilated transformer;

(vi) Rectifier transformer;

means a

trans-
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(vii) Regulating transformer;

(viii) Sealed transformer;

(ix) Special-impedance transformer;

(x) Testing transformer;

(xi) Transformer with tap range of 20
percent or more;

(xii) Uninterruptible power supply
transformer; or

(xiii) Welding transformer.

Drive (isolation) transformer means a
transformer that:

(1) Isolates an electric motor from
the line;

(2) Accommodates the added loads of
drive-created harmonics; and

(3) Is designed to withstand the addi-
tional mechanical stresses resulting
from an alternating current adjustable
frequency motor drive or a direct cur-
rent motor drive.

Efficiency means the ratio of the use-
ful power output to the total power
input.

Excitation current or mno-load current
means the current that flows in any
winding used to excite the transformer
when all other windings are open-
circuited.

Grounding transformer means a three-
phase transformer intended primarily
to provide a neutral point for system-
grounding purposes, either by means
of:

(1) A grounded wye primary winding
and a delta secondary winding; or

(2) A transformer with its primary
winding in a zig-zag winding arrange-
ment, and with no secondary winding.

Liquid-immersed  distribution  trans-
former means a distribution trans-
former in which the core and coil as-
sembly is immersed in an insulating
liquid.

Load loss means, for a distribution
transformer, those losses incident to a
specified load carried by the trans-
former, including losses in the
windings as well as stray losses in the
conducting parts of the transformer.

Low-voltage dry-type distribution trans-
former means a distribution trans-
former that—

(1) Has an input voltage of 600 volts
or less;

(2) Is air-cooled; and

(3) Does not use oil as a coolant.

Machine-tool  (control) transformer
means a transformer that is equipped
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with a fuse or other over-current pro-
tection device, and is generally used
for the operation of a solenoid, con-
tactor, relay, portable tool, or localized
lighting.

Medium-voltage dry-type distribution
transformer means a distribution trans-
former in which the core and coil as-
sembly is immersed in a gaseous or
dry-compound insulating medium, and
which has a rated primary voltage be-
tween 601 V and 34.5 kV.

No-load loss means those losses that
are incident to the excitation of the
transformer.

Nonventilated transformer means a
transformer constructed so as to pre-
vent external air circulation through
the coils of the transformer while oper-
ating at zero gauge pressure.

Phase angle means the angle between
two phasors, where the two phasors
represent progressions of periodic
waves of either:

(1) Two voltages;

(2) Two currents; or

(3) A voltage and a current of an al-
ternating current circuit.

Phase angle correction means the ad-
justment (correction) of measurement
data to negate the effects of phase
angle error.

Phase angle error means incorrect dis-
placement of the phase angle, intro-
duced by the components of the test
equipment.

Rectifier transformer means a trans-
former that operates at the funda-
mental frequency of an alternating-
current system and that is designed to
have one or more output windings con-
nected to a rectifier.

Reference temperature means 20 °C for
no-load loss, 55 °C for load loss of liq-
uid-immersed distribution trans-
formers at 50 percent load, and 75 °C for
load loss of both low-voltage and me-
dium-voltage dry-type distribution
transformers, at 35 percent load and 50
percent load, respectively. It is the
temperature at which the transformer
losses must be determined, and to
which such losses must be corrected if
testing is done at a different point.
(These temperatures are specified in
the test method in appendix A to this
part.)

Regulating transformer means a trans-
former that varies the voltage, the

§431.192

phase angle, or both voltage and phase
angle, of an output circuit and com-
pensates for fluctuation of load and
input voltage, phase angle or both volt-
age and phase angle.

Sealed transformer means a trans-
former designed to remain hermeti-
cally sealed under specified conditions
of temperature and pressure.

Special-impedance transformer means
any transformer built to operate at an
impedance outside of the normal im-
pedance range for that transformer’s
kKVA rating. The normal impedance
range for each KVA rating for liquid-
immersed and dry-type transformers is
shown in Tables 1 and 2, respectively.

TABLE 1—NORMAL IMPEDANCE RANGES FOR
LIQUID-IMMERSED TRANSFORMERS

Single-phase transformers Three-phase transformers
Impedance Impedance
kVA (%) kVA )

1.0-4.5 15 1.0-4.5
1.0-4.5 30 1.0-4.5
1.0-4.5 45 1.0-4.5
1.0-4.5 75 1.0-5.0
1.5-4.5 1125 1.2-6.0
1.5-4.5 150 1.2-6.0
1.5-4.5 225 1.2-6.0
1.5-4.5 300 1.2-6.0
1.5-6.0 500 1.5-7.0
1.5-6.0 750 5.0-7.5
1.5-7.0 1000 5.0-7.5
5.0-7.5 1500 5.0-7.5
5.0-7.5 2000 5.0-7.5

2500 5.0-7.5

TABLE 2—NORMAL IMPEDANCE RANGES FOR
DRY-TYPE TRANSFORMERS

Single-phase transformers Three-phase transformers
Impedance Impedance

kVA p(% 3 kVA p(% 3
1.5-6.0 15 1.5-6.0
1.5-6.0 30 1.5-6.0
1.5-6.0 45 1.5-6.0
1.5-6.0 75 1.5-6.0
2.0-7.0 112.5 1.5-6.0
2.0-7.0 150 1.5-6.0
2.5-8.0 225 3.0-7.0
3.5-8.0 300 3.0-7.0
3.5-8.0 500 4.5-8.0
3.5-8.0 750 5.0-8.0
5.0-8.0 1000 5.0-8.0
5.0-8.0 1500 5.0-8.0
2000 5.0-8.0
2500 5.0-8.0
Temperature correction means the

mathematical correction(s) of meas-
urement data, obtained when a trans-
former is tested at a temperature that
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is different from the reference tem-
perature, to the value(s) that would
have been obtained if the transformer
had been tested at the reference tem-
perature.

Test current means the current of the
electrical power supplied to the trans-
former under test.

Test frequency means the frequency of
the electrical power supplied to the
transformer under test.

Test voltage means the voltage of the
electrical power supplied to the trans-
former under test.

Testing transformer means a trans-
former used in a circuit to produce a
specific voltage or current for the pur-
pose of testing electrical equipment.

Total loss means the sum of the no-
load loss and the load loss for a trans-
former.

Transformer means a device con-
sisting of 2 or more coils of insulated
wire that transfers alternating current
by electromagnetic induction from 1
coil to another to change the original
voltage or current value.

Transformer with tap range of 20 per-
cent or more means a transformer with
multiple voltage taps, the highest of
which equals at least 20 percent more
than the lowest, computed based on the
sum of the deviations of the voltages of
these taps from the transformer’s
nominal voltage.

Underground mining distribution trans-
former means a medium-voltage dry-
type distribution transformer that is
built only for installation in an under-
ground mine or inside equipment for
use in an underground mine, and that
has a nameplate which identifies the
transformer as being for this use only.

Uninterruptible power supply trans-
former means a transformer that is
used within an uninterruptible power
system, which in turn supplies power
to loads that are sensitive to power
failure, power sags, over voltage,
switching transients, line noise, and
other power quality factors.

Waveform correction means the adjust-
ment(s) (mathematical correction(s))
of measurement data obtained with a
test voltage that is non-sinusoidal, to a
value(s) that would have been obtained
with a sinusoidal voltage.

Welding transformer means a trans-
former designed for use in arc welding

10 CFR Ch. Il (1-1-13 Edition)

equipment or resistance welding equip-
ment.

[70 FR 60416, Oct. 18, 2005, as amended at 71
FR 24995, Apr. 27, 2006; 71 FR 60662, Oct. 16,
2006; 72 FR 58239, Oct. 12, 2007]

TEST PROCEDURES

§431.193 Test procedures for meas-
uring energy consumption of dis-
tribution transformers.

The test procedures for measuring
the energy efficiency of distribution
transformers for purposes of EPCA are
specified in appendix A to this subpart.

[71 FR 24997, Apr. 27, 2006]
ENERGY CONSERVATION STANDARDS

§431.196 Energy conservation stand-
ards and their effective dates.

(a) Low-Voltage Dry-Type Distribution
Transformers. The efficiency of a low-
voltage dry-type distribution trans-
former manufactured on or after Janu-
ary 1, 2007, shall be no less than that
required for their kKVA rating in the
table below. Low-voltage dry-type dis-
tribution transformers with kKVA rat-
ings not appearing in the table shall
have their minimum efficiency level
determined by linear interpolation of
the kKVA and efficiency values imme-
diately above and below that KVA rat-
ing.

Single phase Three phase

KVA Eff(i ;l()evcy KVA Eff(ig/i()eTcy
97.7 15 97.0
98.0 30 97.5
98.2 45 97.7
98.3 75 98.0
98.5 1125 98.2
98.6 150 98.3
98.7 225 98.5
98.8 300 98.6
98.9 500 98.7
750 98.8
1000 98.9
1 Efficiencies are determined at the following reference con-
ditions: (1) for no-load losses, at the temperature of 20 °C,

and (2) for load-losses, at the temperature of 75 °C and 35
percent of nameplate load.

(Source: Table 4-2 of National Electrical Manufacturers As-
sociation (NEMA) Standard TP-1-2002, “Guide for Deter-
mining Energy Efficiency for Distribution Transformers.”)

(b) Liquid-Immersed Distribution Trans-
formers. The efficiency of a liquid-im-
mersed distribution transformer manu-
factured on or after January 1, 2010,
shall be no less than that required for
their kKVA rating in the table below.
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Liquid-immersed distribution trans-
formers with KVA ratings not appear-
ing in the table shall have their min-
imum efficiency level determined by

§431.196

linear interpolation of the kKVA and ef-
ficiency values immediately above and
below that KV A rating.

Single-phase Three-phase
KVA Efficoiency KVA Effi%iency
10 ... 98.62 98.36
15 ... 98.76 98.62
25 ... 98.91 98.76
375 . 99.01 98.91
50 ... 99.08 99.01
75 ... 99.17 99.08
100 .. 99.23 99.17
167 .. 99.25 99.23
250 .. 99.32 99.25
333 .. 99.36 99.32
500 .. 99.42 99.36
667 .. 99.46 99.42
833 .. 99.49 99.46
2500

Note: All efficiency values are at 50 percent of nameplate-rated load, determined according to the DOE Test-Procedure. 10

CFR Part 431, Subpart K, Appendix A.

(c) Medium-Voltage Dry-Type Distribu-
tion Transformers. The efficiency of a
medium-voltage dry-type distribution
transformer manufactured on or after
January 1, 2010, shall be no less than
that required for their KVA and BIL
rating in the table below. Medium-volt-

age dry-type distribution transformers
with KVA ratings not appearing in the
table shall have their minimum effi-
ciency level determined by linear in-
terpolation of the kVA and efficiency
values immediately above and below
that KVA rating.

TABLE |.2—STANDARD LEVELS FOR MEDIUM-VOLTAGE, DRY-TYPE DISTRIBUTION TRANSFORMERS,
TABULAR FORM

Single-phase Three-phase
BIL 20-45 kV 46-95 kV 296 kV BIL 20-45 kV 46-95 kV 296 kV
KVA efficiency efficiency efficiency KVA efficiency efficiency efficiency
(%) (%) (%) (%) (%) (%)
98.10 97.86 97.50 97.18
98.33 98.12 97.90 97.63
98.49 98.30 98.10 97.86
98.60 98.42 98.33 98.12
98.73 98.57 98.53 98.49 98.30
98.82 98.67 98.63 98.60 98.42
98.96 98.83 98.80 98.73 98.57 98.53
99.07 98.95 98.91 98.82 98.67 98.63
99.14 99.03 98.99 98.96 98.83 98.80
99.22 99.12 99.09 99.07 98.95 98.91
99.27 99.18 99.15 99.14 99.03 98.99
99.31 99.23 99.20 99.22 99.12 99.09
99.27 99.18 99.15
99.31 99.23 99.20

Note: BIL means basic impulse insulation level.

Note: All efficiency values are at 50 percent of nameplate rated load, determined according to the DOE Test-

Procedure. 10 CFR Part 431, Subpart K, Appendix A.

(d) Underground Mining Distribution
Transformers. [Reserved]
[70 FR 60416, Oct. 18, 2005, as amended at 71

FR 24997, Apr. 27, 2006; 72 FR 58239, Oct. 12,
2007]

COMPLIANCE AND ENFORCEMENT

SOURCE: 71 FR 24997, Apr. 27, 2006, unless
otherwise noted.
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APPENDIX A TO SUBPART K OF PART
431—UNIFORM TEST METHOD FOR
MEASURING THE ENERGY CONSUMP-
TION OF DISTRIBUTION TRANS-
FORMERS

1.0 DEFINITIONS.

The definitions contained in §§431.2 and
431.192 are applicable to this appendix A.

2.0 ACCURACY REQUIREMENTS.

(a) Equipment and methods for loss meas-
urement shall be sufficiently accurate that
measurement error will be limited to the
values shown in Table 2.1.

TABLE 2.1—TEST SYSTEM ACCURACY
REQUIREMENTS FOR EACH MEASURED QUANTITY

Test system

Measured quantity accuracy

Power Losses . +3.0%

Voltage .... +0.5%
Current . +0.5%
Resistance +0.5%

+1.0°C

Temperature ...

(b) Only instrument transformers meeting
the 0.3 metering accuracy class, or better,
may be used under this test method.

3.0 RESISTANCE MEASUREMENTS

3.1 General Considerations

(a) Measure or establish the winding tem-
perature at the time of the winding resist-
ance measurement.

(b) Measure the direct current resistance
(Rge) of transformer windings by one of the
methods outlined in section 3.3. The methods
of section 3.5 must be used to correct load
losses to the applicable reference tempera-
ture from the temperature at which they are
measured. Observe precautions while taking
measurements, such as those in section 3.4,
in order to maintain measurement uncer-
tainty limits specified in Table 2.1.

3.2 Temperature Determination of Windings
and Pre-conditions for Resistance Measurement.

Make temperature measurements in pro-
tected areas where the air temperature is
stable and there are no drafts. Determine the
winding temperature (T4) for Iliquid-im-
mersed and dry-type distribution trans-
formers by the methods described in sections
3.2.1 and 3.2.2, respectively.

3.2.1 Liquid-Immersed Distribution Trans-
formers.

3.2.1.1 Methods

Record the winding temperature (Ta) of
liquid-immersed transformers as the average
of either of the following:

(a) The measurements from two tempera-
ture sensing devices (for example,
thermocouples) applied to the outside of the

10 CFR Ch. Il (1-1-13 Edition)

transformer tank and thermally insulated
from the surrounding environment, with one
located at the level of the oil and the other
located near the tank bottom or at the lower
radiator header if applicable; or

(b) The measurements from two tempera-
ture sensing devices immersed in the trans-
former liquid, with one located directly
above the winding and other located directly
below the winding.

3.2.1.2 Conditions

Make this determination under either of
the following conditions:

(a) The windings have been under insu-
lating liquid with no excitation and no cur-
rent in the windings for four hours before the
dc resistance is measured; or

(b) The temperature of the insulating liq-
uid has stabilized, and the difference be-
tween the top and bottom temperature does
not exceed 5 °C.

3.2.2 Dry-Type Distribution Transformers.

Record the winding temperature (Tq.) of
dry-type transformers as either of the fol-
lowing:

(a) For ventilated dry-type units, use the
average of readings of four or more ther-
mometers, thermocouples, or other suitable
temperature sensors inserted within the
coils. Place the sensing points of the meas-
uring devices as close as possible to the
winding conductors. For sealed units, such
as epoxy-coated or epoxy-encapsulated units,
use the average of four or more temperature
sensors located on the enclosure and/or
cover, as close to different parts of the wind-
ing assemblies as possible; or

(b) For both ventilated and sealed units,
use the ambient temperature of the test
area, under the following conditions:

(1) All internal temperatures measured by
the internal temperature sensors must not
differ from the test area ambient tempera-
ture by more than 2 °C.

(2) Enclosure surface temperatures for
sealed units must not differ from the test
area ambient temperature by more than 2 °C.

(3) Test area ambient temperature should
not have changed by more than 3 °C for 3
hours before the test.

(4) Neither voltage nor current has been
applied to the unit under test for 24 hours. In
addition, increase this initial 24 hour period
by any added amount of time necessary for
the temperature of the transformer windings
to stabilize at the level of the ambient tem-
perature. However, this additional amount of
time need not exceed 24 hours.

3.3 Resistance Measurement Methods.

Make resistance measurements using ei-
ther the resistance bridge method, the
voltmeter-ammeter method or a resistance
meter. In each instance when this Uniform
Test Method is used to test more than one
unit of a basic model to determine the effi-
ciency of that basic model, the resistance of
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the units being tested may be determined
from making resistance measurements on
only one of the units.

3.3.1 Resistance Bridge Methods.

If the resistance bridge method is selected,
use either the Wheatstone or Kelvin bridge
circuit (or the equivalent of either).

R
—\/\/t\/\,’_o/

Pt. 431, Subpt. K, App. A

3.3.1.1 Wheatstone Bridge

(a) This bridge is best suited for measuring
resistances larger than ten ohms. A sche-
matic diagram of a Wheatstone bridge with a
representative transformer under test is
shown in Figure 3.1.

E

TRANSFORMER

Figure 3.1 Wheatstone Bridge

Where:

Ry is the resistance of the transformer wind-
ing being measured,

Rs is a standard resistor having the resist-
ance R,

R., Ry, are two precision resistors with resist-
ance values R, and Ry, , respectively; at
least one resistor must have a provision
for resistance adjustment,

R is a resistor for reducing the time con-
stant of the circuit,

D is a null detector, which may be either a
micro ammeter or microvoltmeter or
equivalent instrument for observing that
no signal is present when the bridge is
balanced, and

Ve is a source of dc voltage for supplying the
power to the Wheatstone Bridge.

(b) In the measurement process, turn on
the source (V4), and adjust the resistance
ratio (R./Rp) to produce zero signal at the de-
tector (D). Determine the winding resistance
by using equation 3-1 as follows:

(3-1)

Rdc = Rs (Ra/Rb)
3.3.1.2 Kelvin Bridge

(a) This bridge separates the resistance of
the connecting conductors to the trans-
former winding being measured from the re-
sistance of the winding, and therefore is best
suited for measuring resistances of ten ohms
and smaller. A schematic diagram of a Kel-
vin bridge with a representative transformer
under test is shown in Figure 3.2.
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TRANSFORMER

Figure 3.2 Kelvin Bridge

(b) The Kelvin Bridge has seven of the
same type of components as in the Wheat-
stone Bridge. It has two more resistors than
the Wheatstone bridge, R.; and Ry,. At least
one of these resistors must have adjustable
resistance. In the measurement process, the
source is turned on, two resistance ratios
(R./Rp) and (Rai/Rp1) are adjusted to be equal,
and then the two ratios are adjusted to-
gether to balance the bridge producing zero
signal at the detector. Determine the wind-
ing resistance by using equation 3-2 as fol-
lows:

R, =R (R,/R,) (3-2),

as with the Wheatstone bridge, with an addi-
tional condition that:

(Ra/Rb) :(Ral/Rbl) (3'3)

(c) The Kelvin bridge provides two sets of
leads, current-carrying and voltage-sensing,
to the transformer terminals and the stand-
ard resistor, thus eliminating voltage drops
from the measurement in the current-car-
rying leads as represented by Rq.

3.3.2 Voltmeter-Ammeter Method.

(a) Employ the voltmeter-ammeter method
only if the rated current of the winding is
greater than one ampere and the test current
is limited to 15 percent of the winding cur-
rent. Connect the transformer winding under
test to the circuit shown in Figure 3.3.

602



Department of Energy

Pt. 431, Subpt. K, App. A
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TRANSFORMER

Figure 3.3 Voltmeter-Ammeter Method

Where:

A is an ammeter or a voltmeter-shunt com-
bination for measuring the current (Imac)
in the transformer winding,

V is a voltmeter with sensitivity in the mil-
livolt range for measuring the voltage
(Vmae) applied to the transformer wind-
ing,

Ruc is the resistance of the transformer wind-
ing being measured,

R; is a resistor for reducing the time con-
stant of the circuit, and

Vg is a source of dc voltage for supplying
power to the measuring circuit.

(b) To perform the measurement, turn on
the source to produce current no larger than
15 percent of the rated current for the wind-
ing. Wait until the current and voltage read-
ings have stabilized and then take simulta-
neous readings of voltage and current. Deter-
mine the winding resistance Rgq. by using
equation 3-4 as follows:

Rdc = (V /Imdc )

mdc

(3-4)
Where:

Vmdae 1is the voltage measured by the
voltmeter V, and

Lnac is the current measured by the ammeter
A

(c) As shown in Figure 3.3, separate current
and voltage leads must be brought to the
transformer terminals. (This eliminates the
errors due to lead and contact resistance.)

3.3.3 Resistance Meters.

Resistance meters may be based on
voltmeter-ammeter, or resistance bridge, or
some other operating principle. Any meter
used to measure a transformer’s winding re-
sistance must have specifications for resist-
ance range, current range, and ability to
measure highly inductive resistors that

cover the characteristics of the transformer
being tested. Also the meter’s specifications
for accuracy must meet the applicable cri-
teria of Table 2.1 in section 2.0.

3.4 Precautions in Measuring Winding Re-
sistance.

3.4.1 Required actions.

The following guidelines must be observed
when making resistance measurements:

(a) Use separate current and voltage leads
when measuring small (< 10 ohms) resist-
ance.

(b) Use null detectors in bridge circuits,
and measuring instruments in voltmeter-am-
meter circuits, that have sensitivity and res-
olution sufficient to enable observation of at
least 0.1 percent change in the measured re-
sistance.

(¢) Maintain the dc test current at or
below 15 percent of the rated winding cur-
rent.

(d) Inclusion of a stabilizing resistor R (see
section 3.4.2) will require higher source volt-
age.

(e) Disconnect the null detector (if a bridge
circuit is used) and voltmeter from the cir-
cuit before the current is switched off, and
switch off current by a suitable insulated
switch.

3.4.2 Guideline for Time Constant.

(a) The following guideline is suggested for
the tester as a means to facilitate the meas-
urement of resistance in accordance with the
accuracy requirements of section 2.0:

(b) The accurate reading of resistance Rgc
may be facilitated by shortening the time
constant. This is done by introducing a resis-
tor R, in series with the winding under test
in both the bridge and voltmeter-ammeter
circuits as shown in Figures 3.1 to 3.3. The
relationship for the time constant is:
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T, :(Llc/th) (3'5)

Where:

T, is the time constant in seconds,

L. is the total magnetizing and leakage in-
ductance of the winding under test, in
henries, and

Ry is the total resistance in ohms, consisting
of Ry in series with the winding resist-
ance Rg. and the resistance R, of the
standard resistor in the bridge circuit.

(c) Because Ry is in the denominator of the
expression for the time constant, increasing
the resistance R, will decrease the time con-
stant. If the time constant in a given test
circuit is too long for the resistance readings
to be stable, then a higher resistance can be
substituted for the existing R., and succes-
sive replacements can be made until ade-
quate stability is reached.

3.5 Conversion of Resistance Measurements.

(a) Resistance measurements must be cor-
rected, from the temperature at which the
winding resistance measurements were
made, to the reference temperature. As spec-
ified in these test procedures, the reference
temperature for liquid-immersed trans-
formers loaded at 50 percent of the rated load
is 55 °C. For medium-voltage, dry-type trans-
formers loaded at 50 percent of the rated
load, and for low-voltage, dry-type trans-
formers loaded at 35 percent of the rated
load, the reference temperature is 75 °C.

(b) Correct the measured resistance to the
resistance at the reference temperature
using equation 3-6 as follows:

R, =R, (Ts +Tk)/(Tdc +T, ):I (3'6)

Where:

Ry is the resistance at the reference tem-
perature, T,

Rqe is the measured resistance at tempera-
ture, Tqc,

T, is the reference temperature in °C,

T4 is the temperature at which resistance
was measured in °C, and

Ty is 234.5 °C for copper or 225 °C for alu-
minum.

4.0 Loss MEASUREMENT

4.1 General Considerations.

The efficiency of a transformer is com-
puted from the total transformer losses,
which are determined from the measured
value of the no-load loss and load loss power
components. Each of these two power loss
components is measured separately using
test sets that are identical, except that
shorting straps are added for the load-loss
test. The measured quantities will need cor-
rection for instrumentation losses and may

10 CFR Ch. Il (1-1-13 Edition)

need corrections for known phase angle er-
rors in measuring equipment and for the
waveform distortion in the test voltage. Any
power loss not measured at the applicable
reference temperature must be adjusted to
that reference temperature. The measured
load loss must also be adjusted to a specified
output loading level if not measured at the
specified output loading level. Test distribu-
tion transformers designed for harmonic cur-
rents using a sinusoidal waveform (k=1).

4.2 Measurement of Power Losses.

4.2.1 No-Load Loss.

Measure the no-load loss and apply correc-
tions as described in section 4.4, using the
appropriate test set as described in section
4.3.

4.2.2 Load Loss.

Measure the load loss and apply correc-
tions as described in section 4.5, using the
appropriate test set as described in section
4.3.

4.3 Test Sets.

(a) The same test set may be used for both
the no-load loss and load loss measurements
provided the range of the test set encom-
passes the test requirements of both tests.
Calibrate the test set to national standards
to meet the tolerances in Table 2.1 in section
2.0. In addition, the wattmeter, current
measuring system and voltage measuring
system must be calibrated separately if the
overall test set calibration is outside the tol-
erance as specified in section 2.0 or the indi-
vidual phase angle error exceeds the values
specified in section 4.5.3.

(b) A test set based on the wattmeter-
voltmeter-ammeter principle may be used to
measure the power loss and the applied volt-
age and current of a transformer where the
transformer’s test current and voltage are
within the measurement capability of the
measuring instruments. Current and voltage
transformers, known collectively as instru-
ment transformers, or other scaling devices
such as resistive or capacitive dividers for
voltage, may be used in the above cir-
cumstance, and must be used together with
instruments to measure current, voltage, or
power where the current or voltage of the
transformer under test exceeds the measure-
ment capability of such instruments. Thus, a
test set may include a combination of meas-
uring instruments and instrument trans-
formers (or other scaling devices), so long as
the current or voltage of the transformer
under test does not exceed the measurement
capability of any of the instruments.

4.3.1 Single-Phase Test Sets.

Use these for testing single-phase distribu-
tion transformers.

4.3.1.1 Without Instrument Transformers.

(a) A single-phase test set without an in-
strument transformer is shown in Figure 4.1.
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Figure 4.1

Where:

W is a wattmeter used to measure P,, and
Pim, the no-load and load loss power, re-
spectively,

Vs 18 a true root-mean-square (rms)
voltmeter used to measure Vinm and Vi,
the rms test voltages in no-load and load
loss measurements, respectively,

V. is an average sensing voltmeter, cali-
brated to indicate rms voltage for sinus-
oidal waveforms and used to measure
V.am), the average voltage in no-load loss
measurements,

A is an rms ammeter used to measure test
current, especially I,, the load loss cur-
rent, and

(SC) is a conductor for providing a short-cir-
cuit across the output windings for the
load loss measurements.

TRANSFORMER
UNDER TEST

Single-Phase Test Set Without Instrument Transformers

(b) Either the primary or the secondary
winding can be connected to the test set.
However, more compatible voltage and cur-
rent levels for the measuring instruments
are available if for no-load loss measure-
ments the secondary (low voltage) winding is
connected to the test set, and for load loss
measurements the primary winding is con-
nected to the test set. Use the average-sens-
ing voltmeter, V,,, only in no-load loss meas-
urements.

4.3.1.2 With Instrument Transformers.

A single-phase test set with instrument
transformers is shown in Figure 4.2. This cir-
cuit has the same four measuring instru-
ments as that in Figure 4.1. The current and
voltage transformers, designated as (CT) and
(VT), respectively, are added.

|

(VT)
POWER 4 o
SOURCE @vav <> V.., ”% g “g (sC)
® o
TRANSFORMER
UNDER TEST
Figure 4.2 Single-Phase Test Set With Instrument Transformers

4.3.2 Three-Phase Test Sets.

Use these for testing three-phase distribu-
tion transformers. Use in a four-wire, three-
wattmeter test circuit.

4.3.2.1 Without Instrument Transformers.

(a) A three-phase test set without instru-
ment transformers is shown in Figure 4.3.
This test set is essentially the same circuit
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shown in Figure 4.1 repeated three times,
and the instruments are individual devices
as shown. As an alternative, the entire in-

10 CFR Ch. Il (1-1-13 Edition)

strumentation system of a three-phase test
set without transformers may consist of a
multi-function analyzer.

A
L A—O1 N R L b
Q W.le & o | \Y; \V;
% 1 o 1 avi ms1 f—%— (SC)
@) A, - 5
2 B_O ; o | —
& .
; W2 ¢ e :—_J @ v;1v2 (? Vrmsz g_j——“
8 A ]—_ ¢ °\? )
3 =
cC—( ) - n Vi ,: -
|
W3 ¢ te— Vav3 Vrmss
o——] H—
- o——.—_—i
NEUTRAL
=

Figure 4.3
Transformers

(b) Either group of windings, the primary
or the secondary, can be connected in wye or
delta configuration. If both groups of
windings are connected in the wye configura-
tion for the no-load test, the neutral of the
winding connected to the test set must be
connected to the neutral of the source to
provide a return path for the neutral cur-
rent.

(¢c) In the no-load loss measurement, the
voltage on the winding must be measured.
Therefore a provision must be made to
switch the voltmeters for line-to-neutral
measurements for wye-connected windings

Three-Phase Test Set Without Instrument

and for line-to-line measurements for delta-
connected windings.

4.3.2.2 With Instrument Transformers.

A three-phase test set with instrument
transformers is shown in Figure 4.4. This test
set is essentially the same circuit shown in
Figure 4.2 repeated three times. Provision
must be made to switch the voltmeters for
line-to-neutral and line-to-line measure-
ments as in section 4.3.2.1. The voltage sen-
sors (‘‘coils’’) of the wattmeters must always
be connected in the line-to-neutral configu-
ration.
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Figure 4.4 Three-Phase Test Set with Instrument Transformers

4.3.2.3 Test Set Neutrals.

If the power source in the test circuit is
wye-connected, ground the neutral. If the
power source in the test circuit is delta-con-
nected, use a grounding transformer to ob-
tain neutral and ground for the test.

4.4 No-Load Losses: Measurement and Cal-
culations.

4.4.1 General Considerations.

Measurement corrections are permitted
but not required for instrumentation losses
and for losses from auxiliary devices. Meas-
urement corrections are required:

(a) When the waveform of the applied volt-
age is non-sinusoidal; and

(b) When the core temperature or liquid
temperature is outside the 20 °C £10 °C range.

4.4.2 No-Load Loss Test.

(a) The purpose of the no-load loss test is
to measure no-load losses at a specified exci-
tation voltage and a specified frequency. The
no-load loss determination must be based on
a sine-wave voltage corrected to the ref-
erence temperature. Connect either of the
transformer windings, primary or secondary,
to the appropriate test set of Figures 4.1 to
4.4, giving consideration to section 4.4.2(a)(2).
Leave the unconnected winding(s) open
circuited. Apply the rated voltage at rated
frequency, as measured by the average-sens-
ing voltmeter, to the transformer. Take the

readings of the wattmeter(s) and the aver-
age-sensing and true rms voltmeters. Ob-
serve the following precautions:

(1) Voltmeter connections. When cor-
recting to a sine-wave basis using the aver-
age-voltmeter method, the voltmeter con-
nections must be such that the waveform ap-
plied to the voltmeters is the same as the
waveform across the energized windings.

(2) Energized windings. Energize either the
high voltage or the low voltage winding of
the transformer under test.

(3) Voltage and frequency. The no-load loss
test must be conducted with rated voltage
impressed across the transformer terminals
using a voltage source at a frequency equal
to the rated frequency of the transformer
under test.

(b) Adjust the voltage to the specified
value as indicated by the average-sensing
voltmeter. Record the values of rms voltage,
rms current, electrical power, and average
voltage as close to simultaneously as pos-
sible. For a three-phase transformer, take all
of the readings on one phase before pro-
ceeding to the next, and record the average
of the three rms voltmeter readings as the
rms voltage value.

NOTE: When the tester uses a power supply
that is not synchronized with an electric
utility grid, such as a dc/ac motor-generator
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set, check the frequency and maintain it
within +0.5 percent of the rated frequency of
the transformer under test. A power source
that is directly connected to, or syn-
chronized with, an electric utility grid need
not be monitored for frequency.

4.4.3 Corrections.

4.4.3.1 Correction for Instrumentation
Losses.
Measured losses attributable to the

voltmeters and wattmeter voltage circuit,
and to voltage transformers if they are used,
may be deducted from the total no-load
losses measured during testing.

4.4.3.2 Correction for Non-Sinusoidal Applied
Voltage.

(a) The measured value of no-load loss
must be corrected to a sinusoidal voltage,
except when waveform distortion in the test
voltage causes the magnitude of the correc-
tion to be less than 1 percent. In such a case,
no correction is required.

(b) To make a correction where the distor-
tion requires a correction of 5 percent or
less, use equation 4-1. If the distortion re-
quires a correction to be greater than 5 per-
cent, improve the test voltage and re-test.
Repeat until the distortion requires a correc-
tion of 5 percent or less.

(c) Determine the no-load losses of the
transformer corrected for sine-wave basis
from the measured value by using equation
4-1 as follows:

P
p =—m 4-1
ncl Pl +kP2 ( )

Where:

P.a is the no-load loss corrected to a sine-
wave basis at the temperature (T..) at
which no-load loss is measured,

Pum is the measured no-load loss at tempera-
ture Thm,

P, is the per unit hysteresis loss,

P, is the per unit eddy-current loss,

P, +P=1,

2

k= Vr(nm)

Vﬂ(nm)

Viomy is the test voltage measured by rms
voltmeter, and

Va.am) is the test voltage measured by aver-
age-voltage voltmeter.

(d) The two loss components (P; and P,)
are assumed equal in value, each assigned a
value of 0.5 per unit, unless the actual meas-
urement-based values of hysteresis and eddy-
current losses are available (in per unit
form), in which case the actual measure-
ments apply.

4.4.3.3 Correction of No-Load Loss to Ref-
erence Temperature.

10 CFR Ch. Il (1-1-13 Edition)

After correcting the measured no-load loss
for waveform distortion, correct the loss to
the reference temperature of 20 °C. If the no-
load loss measurements were made between
10 °C and 30 °C, this correction is not re-
quired. If the correction to reference tem-
perature is applied, then the core tempera-
ture of the transformer during no-load loss
measurement (T,,) must be determined with-
in +10 °C of the true average core tempera-
ture. Correct the no-load loss to the ref-
erence temperature by using equation 4-2 as
follows:

P, =P, [1+0.00065(T,, ~T,)] (4-2)

Where:

P.. is the no-load losses corrected for wave-
form distortion and then to the reference
temperature of 20 °C,

P, is the no-load losses, corrected for wave-
form distortion, at temperature Ty,

T.m is the core temperature during the meas-
urement of no-load losses, and

T, is the reference temperature, 20 °C.

4.5 Load Losses: Measurement and Calcula-
tions.

4.5.1 General Considerations.

(a) The load losses of a transformer are
those losses incident to a specified load car-
ried by the transformer. Load losses consist
of ohmic loss in the windings due to the load
current and stray losses due to the eddy cur-
rents induced by the leakage flux in the
windings, core clamps, magnetic shields,
tank walls, and other conducting parts. The
ohmic loss of a transformer varies directly
with temperature, whereas the stray losses
vary inversely with temperature.

(b) For a transformer with a tap changer,
conduct the test at the rated current and
rated-voltage tap position. For a transformer
that has a configuration of windings which
allows for more than one nominal rated volt-
age, determine its load losses either in the
winding configuration in which the highest
losses occur or in each winding configuration
in which the transformer can operate.

4.5.2 Tests for Measuring Load Losses.

(a) Connect the transformer with either
the high-voltage or low-voltage windings to
the appropriate test set. Then short-circuit
the winding that was not connected to the
test set. Apply a voltage at the rated fre-
quency (of the transformer under test) to the
connected windings to produce the rated cur-
rent in the transformer. Take the readings of
the wattmeter(s), the ammeters(s), and rms
voltmeter(s).

(b) Regardless of the test set selected, the
following preparatory requirements must be
satisfied for accurate test results:

(1) Determine the temperature of the
windings using the applicable method in sec-
tion 3.2.1 or section 3.2.2.
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(2) The conductors used to short-circuit
the windings must have a cross-sectional
area equal to, or greater than, the cor-
responding transformer leads, or, if the test-
er uses a different method to short-circuit
the windings, the losses in the short-
circuiting conductor assembly must be less
than 10 percent of the transformer’s load
losses.

(3) When the tester uses a power supply
that is not synchronized with an electric
utility grid, such as a dc/ac motor-generator
set, follow the provisions of the ‘““Note’ in
section 4.4.2.

4.56.3 Corrections.

4.5.3.1 Correction for Losses from Instrumen-
tation and Auxiliary Devices.

4.56.3.1.1 Instrumentation Losses.

Measured losses attributable to the
voltmeters, wattmeter voltage circuit and
short-circuiting conductor (SC), and to the
voltage transformers if they are used, may
be deducted from the total load losses meas-
ured during testing.

4.5.3.1.2 Losses from Auxzxiliary Devices.

Measured losses attributable to auxiliary
devices (e.g., circuit breakers, fuses, switch-
es) installed in the transformer, if any, that
are not part of the winding and core assem-
bly, may be excluded from load losses meas-
ured during testing. To exclude these losses,
either (1) measure transformer losses with-
out the auxiliary devices by removing or by-
passing them, or (2) measure transformer

Plcl = le _\]lmIlm (Bw _Bv +Bc )Sin q)

P]cI =\/]mllm COS(¢+BW_BV+BC) (4-5)
(d) The symbols in this section (4.5.3.2)
have the following meanings:

Pi.1 is the corrected wattmeter reading for
phase angle errors,

P is the actual wattmeter reading,

Vim is the measured voltage at the trans-
former winding,

L is the measured rms current in the trans-
former winding,

Im
Vlm Ilm

is the measured phase angle between V,,, and
Tim,

Bw is the phase angle error (in radians) of the
wattmeter; the error is positive if the
phase angle between the voltage and cur-
rent phasors as sensed by the wattmeter
is smaller than the true phase angle,

¢ =cos™
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losses with the auxiliary devices connected,
determine the losses associated with the
auxiliary devices, and deduct these losses
from the load losses measured during test-
ing.

4.5.3.2 Correction for Phase Angle Errors.

(a) Corrections for phase angle errors are
not required if the instrumentation is cali-
brated over the entire range of power factors
and phase angle errors. Otherwise, determine
whether to correct for phase angle errors
from the magnitude of the normalized per
unit correction, B,, obtained by using equa-
tion 4-3 as follows:

B _ VlmIlm (Bw _Bv +Bc)Sin (b
" plm

(b) The correction must be applied if B, is
outside the limits of £0.01. If B, is within the
limits of #0.01, the correction is permitted
but not required.

(c) If the correction for phase angle errors
is to be applied, first examine the total sys-
tem phase angle (Bw — Bv + Bc). Where the
total system phase angle is equal to or less
than +12 milliradians (#41 minutes), use ei-
ther equation 44 or 4-5 to correct the meas-
ured load loss power for phase angle errors,
and where the total system phase angle ex-
ceeds =12 milliradians (¥41 minutes) use
equation 4-5, as follows:

(4-3)

(+4)

thus effectively increasing the measured
power,

By is the phase angle error (in radians) of the
voltage transformer; the error is positive
if the secondary voltage leads the pri-
mary voltage, and

Bc is the phase angle error (in radians) of the
current transformer; the error is positive
if the secondary current leads the pri-
mary current.

(e) The instrumentation phase angle errors
used in the correction equations must be spe-
cific for the test conditions involved.

4.5.3.3 Temperature Correction of Load Loss.

(a) When the measurement of load loss is
made at a temperature Ty, that is different
from the reference temperature, use the pro-
cedure summarized in the equations 4-6 to 4-
10 to correct the measured load loss to the
reference temperature. The symbols used in
these equations are defined at the end of this
section.

(b) Calculate the ohmic loss (P.) by using
equation 4-6 as follows:
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T, . +T, [N T T, +T,
L{ } Ry, 0T ()

(d) Correct the ohmic and stray losses to
the reference temperature for the load loss
by using equations 4-8 and 4-9, respectively,

(c) Obtain the stray loss by subtracting the
calculated ohmic loss from the measured
load loss, by using equation 4-7 as follows:

as follows:
PS = PIcl _Pe (4-7)
Tk(p) + Tlr Tk(s) + Tlr
=P p theT o7
k(p) Im k(s) Im

T . +T, [N T T +T,
Tt [ fy Tt ]y

R —L
Im de(p) s)
®) Tt Te LN, T + T

(e) Add the ohmic and stray losses, cor-
rected to the reference temperature, to give

T +T
Psr = (Pm _Pe )u (4'9) the load loss, P, at the reference tempera-
Tk + Tlr ture, by using equation 4-10 as follows:
Pch = Per + Psr
2
12 Tk(p) +Tlr Nl Tk(s) + Tlr
= Loy | Racip) T 1 TIn | ReoT o1
k(p) + de 2 k(s) + de

+|p,-I

2
R Tk(p) + T]m + Nl R Tk(s) + Tlm Tk + Tlm (4_10)
Im(p) | *de(p) Tk(p) +T, de(s)

N, +T,. || T, + T,

(f) The symbols in this section (4.5.3.3) have P. is the ohmic loss in the transformer in
watts at the temperature T,

the following meanings:
P is the ohmic loss in watts in the primary

Limp) is the primary current in amperes, ) 15 1
Tims) is the secondary current in amperes, winding at the temperature Tim,
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P.s is the ohmic loss in watts in the sec-
ondary winding at the temperature Tim,

P.. is the ohmic loss in watts corrected to
the reference temperature,

P is the measured load loss in watts, cor-
rected for phase angle error, at the tem-
perature Tinm,

P> is the load loss at the reference tempera-
ture,

P, is the stray loss in watts at the tempera-
ture Tim,

P, is the stray loss in watts corrected to the
reference temperature,

Ruacp) 18 the measured dc primary winding re-
sistance in ohms,

Rucs) 1s the measured dc secondary winding
resistance in ohms,

Tk is the critical temperature in degrees Cel-
sius for the material of the transformer
windings. Where copper is used in both pri-
mary and secondary windings, Ty is 234.5
°C; where aluminum is used in both pri-
mary and secondary windings, Tk is 225 °C;
where both copper and aluminum are used
in the same transformer, the value of 229
°C is used for Tk,

Ty is the critical temperature in degrees
Celsius for the material of the primary
winding: 234.5 °C if copper and 225 °C if alu-
minum,

Ty 1s the critical temperature in degrees
Celsius for the material of the secondary
winding: 234.5 °C if copper and 225 °C if alu-
minum,

Tim is the temperature in degrees Celsius at
which the load loss is measured,

T is the reference temperature for the load
loss in degrees Celsius,

Ty is the temperature in degrees Celsius at
which the resistance values are measured,
and

Ni/N, is the ratio of the number of turns in
the primary winding (N;) to the number of
turns in the secondary winding (N,); for a
primary winding with taps, N; is the num-
ber of turns used when the voltage applied
to the primary winding is the rated pri-
mary voltage.

5.0 DETERMINING THE EFFICIENCY VALUE OF
THE TRANSFORMER

This section presents the equations to use
in determining the efficiency value of the
transformer at the required reference condi-
tions and at the specified loading level. The
details of measurements are described in sec-
tions 3.0 and 4.0. For a transformer that has
a configuration of windings which allows for
more than one nominal rated voltage, deter-
mine its efficiency either at the voltage at
which the highest losses occur or at each
voltage at which the transformer is rated to
operate.

5.1 Output Loading Level Adjustment.

If the output loading level for energy effi-
ciency is different from the level at which
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the load loss power measurements were
made, then adjust the corrected load loss
power, P, by using equation 5-1 as follows:

2

Pos 2
P =P,|-=| = PL

le2 le2
or

(5-D

Where:
P is the adjusted load loss power to the
specified energy efficiency load level,
P> is as calculated in section 4.5.3.3,
P, is the rated transformer apparent power
(name plate),
Pos is the specified energy efficiency load
level, where P, = P, Li, and
L is the per unit load level, e.g., if the load
level is 50 percent then ‘L’ will be 0.5.
5.2 Total Loss Power Calculation.
Calculate the corrected total loss power by
using equation 5-2 as follows:

Pts = Pnc + Plc (5_2)

Where:

P is the corrected total loss power adjusted
for the transformer output loading speci-
fied by the standard,

P.. is as calculated in section 4.4.3.3, and

Py is as calculated in section 5.1.

5.3 Energy Efficiency Calculation.

Calculate efficiency (n) in percent at speci-
fied energy efficiency load level, P., by
using equation 5-3 as follows:

P
=100 —>—
" P

0s ts

(53)

Where:

P,s is as described and calculated in section
5.1, and

P, is as described and calculated in section
5.2.

5.4 Significant Figures in Power Loss and
Efficiency Data.

In measured and calculated data, retain
enough significant figures to provide at least
1 percent resolution in power loss data and
0.01 percent resolution in efficiency data.

6.0 TEST EQUIPMENT CALIBRATION AND
CERTIFICATION

Maintain and calibrate test equipment and
measuring instruments, maintain calibra-
tion records, and perform other test and
measurement quality assurance procedures
according to the following sections. The cali-
bration of the test set must confirm the ac-
curacy of the test set to that specified in sec-
tion 2.0, Table 2.1.

6.1 Test Equipment.

The party performing the tests shall con-
trol, calibrate and maintain measuring and
test equipment, whether or not it owns the
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equipment, has the equipment on loan, or
the equipment is provided by another party.
Equipment shall be used in a manner which
assures that measurement uncertainty is
known and is consistent with the required
measurement capability.

6.2 Calibration and Certification.

The party performing the tests must:

(a) Identify the measurements to be made,
the accuracy required (section 2.0) and select
the appropriate measurement and test equip-
ment;

(b) At prescribed intervals, or prior to use,
identify, check and calibrate, if needed, all
measuring and test equipment systems or de-
vices that affect test accuracy, against cer-
tified equipment having a known valid rela-
tionship to nationally recognized standards;
where no such standards exist, the basis used
for calibration must be documented;

(c) Establish, document and maintain cali-
bration procedures, including details of
equipment type, identification number, loca-
tion, frequency of checks, check method, ac-
ceptance criteria and action to be taken
when results are unsatisfactory;

(d) Ensure that the measuring and test
equipment is capable of the accuracy and
precision necessary, taking into account the
voltage, current and power factor of the
transformer under test;

(e) Identify measuring and test equipment
with a suitable indicator or approved identi-
fication record to show the calibration sta-
tus;

(f) Maintain calibration records for meas-
uring and test equipment;

(g) Assess and document the validity of
previous test results when measuring and
test equipment is found to be out of calibra-
tion;

(h) Ensure that the environmental condi-
tions are suitable for the calibrations, meas-
urements and tests being carried out;

(i) Ensure that the handling, preservation
and storage of measuring and test equipment
is such that the accuracy and fitness for use
is maintained; and

(j) Safeguard measuring and test facilities,
including both test hardware and test soft-
ware, from adjustments which would invali-
date the calibration setting.

[71 FR 24999, Apr. 27, 2006, as amended at 71
FR 60662, Oct. 16, 2006]

EFFECTIVE DATE NOTE: At 71 FR 24999, Apr.
27, 2006, appendix A to subpart K of part 431
was added, effective May 30, 2006, except for
section 6.2(f) and section 6.2 (b) and (¢) which
contain information collection requirements
and will not become effective until approval
has been given by the Office of Management
and Budget.

10 CFR Ch. Il (1-1-13 Edition)
Subpart L—llluminated Exit Signs

SOURCE: 70 FR 60417, Oct. 18, 2005, unless
otherwise noted.

§431.201 Purpose and scope.

This subpart contains energy con-
servation requirements for illuminated
exit signs, pursuant to Part B of Title
IIT of the Energy Policy and Conserva-
tion Act, as amended, 42 U.S.C. 6291-
6309.

§431.202 Definitions concerning illu-
minated exit signs.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Face means an illuminated side of an
illuminated exit sign.

Illuminated exit sign means a sign
that—

(1) Is designed to be permanently
fixed in place to identify an exit; and

(2) Consists of an electrically pow-
ered integral light source that—

(i) Illuminates the legend ¢“EXIT”
and any directional indicators; and

(ii) Provides contrast between the
legend, any directional indicators, and
the background.

Input power demand means the
amount of power required to continu-
ously illuminate an exit sign model,
measured in watts (W). For exit sign
models with rechargeable batteries,
input power demand shall be measured
with batteries at full charge.

[70 FR 60417, Oct. 18, 2005, as amended at 71
FR 71372, Dec. 8, 2006; 76 FR 12504, Mar. 7,
2011]

TEST PROCEDURES

§431.203 Materials
reference.

(a) General. The Department incor-
porates by reference the following test
procedures into subpart L of part 431.
The Director of the Federal Register
has approved the material listed in

incorporated by
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paragraph (b) of this section for incor-
poration by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Any subsequent amendment to this
material by the standard-setting orga-
nization will not affect the DOE test
procedures unless and until DOE
amends its test procedures. The De-
partment incorporates the material as
it exists on the date of the approval by
the Federal Register and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER.

(b) Test procedure incorporated by ref-
erence. Environmental Protection
Agency “ENERGY STAR Program Re-
quirements for Exit Signs,”” Version 2.0
issued January 1, 1999.

(c) Availability of reference—(1) Inspec-
tion of test procedure. The test proce-
dure incorporated by reference are
available for inspection at:

(i) National Archives and Records
Administration (NARA). For informa-
tion on the availability of this mate-
rial at NARA, call (202) 741-6030, or go
to: http://www.archives.gov/
federal register/
code of federal regulations/
ibr locations.html.

(ii) U.S. Department of Energy, For-
restal Building, Room 1J-018 (Resource
Room of the Building Technologies
Program), 1000 Independence Avenue,
SW., Washington, DC 20585-0121, (202)
586-9127, between 9 a.m. and 4 p.m.,
Monday through Friday, except Fed-
eral holidays.

(2) Obtaining copies of the standard.
Copies of the Environmental Protec-
tion Agency “ENERGY STAR Program
Requirements for Exit Signs,” Version
2.0, may be obtained from the Environ-
mental Protection Agency, Ariel Rios
Building, 1200 Pennsylvania Avenue,
NW., Washington, DC 20460, (202) 272—
0167 or athttp:/www.epa.gov.

[71 FR 71373, Dec. 8, 2006]

§431.204 Uniform test method for the
measurement of energy consump-
tion of illuminated exit signs.

(a) Scope. This section provides the
test procedure for measuring, pursuant
to EPCA, the input power demand of il-
luminated exit signs. For purposes of
this part 431 and EPCA, the test proce-
dure for measuring the input power de-
mand of illuminated exit signs shall be

§431.222

the test
§431.203(b).
(b) Testing and Calculations. Deter-
mine the energy efficiency of each cov-
ered product by conducting the test
procedure, set forth in the Environ-
mental Protection Agency’s “ENERGY
STAR Program Requirements for Exit
Signs,” Version 2.0, section 4 (Test Cri-
teria), ‘‘Conditions for testing’’ and
“Input power measurement.”’” (Incor-
porated by reference, see §431.203)

[71 FR 71373, Dec. 8, 2006]

procedure specified in

ENERGY CONSERVATION STANDARDS

§431.206 Energy conservation stand-
ards and their effective dates.

An illuminated exit sign manufac-
tured on or after January 1, 2006, shall
have an input power demand of 5 watts
or less per face.

Subpart M—Traffic Signal Modules
and Pedestrian Modules

SOURCE: 70 FR 60417, Oct. 18, 2005, unless
otherwise noted.

§431.221 Purpose and scope.

This subpart contains energy con-
servation requirements for traffic sig-
nal modules and pedestrian modules,
pursuant to Part B of Title III of the
Energy Policy and Conservation Act,
as amended, 42 U.S.C. 6291-6309.

§431.222 Definitions concerning traffic
signal modules and pedestrian mod-
ules.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Maximum wattage means the power
consumed by the module after being
operated for 60 minutes while mounted
in a temperature testing chamber so
that the lensed portion of the module
is outside the chamber, all portions of
the module behind the lens are within
the chamber at a temperature of 74 °C
and the air temperature in front of the
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lens is maintained at a minimum of 49
°C.

Nominal wattage means the power
consumed by the module when it is op-
erated within a chamber at a tempera-
ture of 25 °C after the signal has been
operated for 60 minutes.

Pedestrian module means a light sig-
nal used to convey movement informa-
tion to pedestrians.

Traffic signal module means a stand-
ard 8-inch (200 mm) or 12-inch (300 mm)
traffic signal indication that—

(1) Consists of a light source, a lens,
and all other parts necessary for oper-
ation; and

(2) Communicates movement mes-
sages to drivers through red, amber,
and green colors.

[70 FR 60417, Oct. 18, 2005, as amended at 71
FR 71373, Dec. 8, 2006; 76 FR 12504, Mar. 7,
2011]

TEST PROCEDURES

§431.223 Materials
reference.

incorporated by

(a) General. The Department incor-
porates by reference the following test
procedures into subpart M of part 431.
The Director of the Federal Register
has approved the material listed in
paragraph (b) of this section for incor-
poration by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Any subsequent amendment to this
material by the standard-setting orga-
nization will not affect the DOE test
procedures unless and until DOE
amends its test procedures. The De-
partment incorporates the material as
it exists on the date of the approval by
the Federal Register and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER.

(b) List of test procedures incorporated
by reference. (1) Environmental Protec-
tion Agency, “ENERGY STAR Pro-
gram Requirements for Traffic Sig-
nals,” Version 1.1 issued February 4,
2003.

(2) Institute of Transportation Engi-
neers (ITE), ‘“Vehicle Traffic Control
Signal Heads: Light Emitting Diode
(LED) Circular Signal Supplement,”
June 27, 2005.

(c) Awailability of references—(1) In-
spection of test procedures. The test pro-

10 CFR Ch. Il (1-1-13 Edition)

cedures incorporated by reference are
available for inspection at:

(i) National Archives and Records
Administration (NARA). For informa-
tion on the availability of this mate-
rial at NARA, call (202) 741-6030, or go
to: http://www.archives.gov/
federal register/
code of federal regulations/
ibr _locations.html.

(ii) U.S. Department of Energy, For-
restal Building, Room 1J-018 (Resource
Room of the Building Technologies
Program), 1000 Independence Avenue,
SW., Washington, DC 20585-0121, (202)
586-9127, between 9 a.m. and 4 p.m.,
Monday through Friday, except Fed-
eral holidays.

(2) Obtaining copies of standards.
Standards incorporated by reference
may be obtained from the following
sources:

(i) Copies of the Environmental Pro-
tection Agency “ENERGY STAR Pro-
gram Requirements for Traffic Sig-
nals,” Version 1.1, may be obtained
from the Environmental Protection
Agency, Ariel Rios Building, 1200 Penn-
sylvania Avenue, NW., Washington, DC
20460, (202) 272-0167 or at htitp:/
WWW.epa.gov.

(ii) Institute of Transportation Engi-
neers, 1099 14th Street, NW., Suite 300
West, Washington, DC 20005-3438, (202)
289-0222, or ite  staff@ite.org.

[71 FR 71373, Dec. 8, 2006]

§431.224 Uniform test method for the
measurement of energy consump-
tion for traffic signal modules and
pedestrian modules.

(a) Scope. This section provides the
test procedures for measuring, pursu-
ant to EPCA, the maximum wattage
and nominal wattage of traffic signal
modules and pedestrian modules. For
purposes of 10 CFR part 431 and EPCA,
the test procedures for measuring the
maximum wattage and nominal watt-
age of traffic signal modules and pedes-
trian modules shall be the test proce-
dures specified in §431.223(b).

(b) Testing and Calculations. Deter-
mine the nominal wattage and max-
imum wattage of each covered traffic
signal module or pedestrian module by
conducting the test procedure set forth
in Environmental Protection Agency,
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“ENERGY STAR Program Require-
ments for Traffic Signals,” Version 1.1,
section 1, “Definitions,” and section 4,
“Test Criteria.” (Incorporated by ref-
erence, see §431.223) Use a wattmeter
having an accuracy of +1% to measure
the nominal wattage and maximum
wattage of a red and green traffic sig-
nal module, and a pedestrian module
when conducting the photometric and
colormetric tests as specified by the
testing procedures in VTCSH 2005.

[71 FR 71373, Dec. 8, 2006]
ENERGY CONSERVATION STANDARDS

§431.226 Energy conservation stand-
ards and their effective dates.

Any traffic signal module or pedes-
trian module manufactured on or after
January 1, 2006, shall meet both of the
following requirements:

(a) Have a nominal wattage and max-
imum wattage no greater than:

Maximum Nominal
wattage wattage
(at 74 °C) (at 25 °C)
Traffic Signal Module Type:
12” Red Ball ............... 17 11
8” Red Ball ...... 13 8
12” Red Arrow . 12 9
12” Green Ball . 15 15
8” Green Ball ....... 12 12
12” Green Arrow ........ 11 11
Pedestrian Module Type:
Combination Walking
Man/Hand ............... 16 13
Walking Man ... 12 9
Orange Hand .............. 16 13
(b) Be installed with compatible,

electrically connected signal control
interface devices and conflict moni-
toring systems.

[70 FR 60417, Oct. 18, 2005, as amended at 71
FR 71374, Dec. 8, 2006]

Subpart N—Unit Heaters

SOURCE: 70 FR 60418, Oct. 18, 2005, unless
otherwise noted.

§431.241 Purpose and scope.

This subpart contains energy con-
servation requirements for unit heat-
ers, pursuant to Part B of Title III of
the Energy Policy and Conservation
Act, as amended, 42 U.S.C. 6291-6309.

§431.242

§431.242 Definitions concerning unit
heaters.

Automatic flue damper means a device
installed in the flue outlet or in the
inlet of or upstream of the draft con-
trol device of an individual, automati-
cally operated, fossil fuel-fired appli-
ance that is designed to automatically
open the flue outlet during appliance
operation and to automatically close
the flue outlet when the appliance is in
a standby condition.

Automatic vent damper means a device
intended for installation in the venting
system of an individual, automatically
operated, fossil fuel-fired appliance ei-
ther in the outlet or downstream of the
appliance draft control device, which is
designed to automatically open the
venting system when the appliance is
in operation and to automatically close
off the venting system when the appli-
ance is in a standby or shutdown condi-
tion.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Intermittent ignition device means an
ignition device in which the ignition
source is automatically shut off when
the appliance is in an off or standby
condition.

Power venting means a venting sys-
tem that uses a separate fan, either in-
tegral to the appliance or attached to
the vent pipe, to convey products of
combustion and excess or dilution air
through the vent pipe.

Unit heater means a self-contained
fan-type heater designed to be installed
within the heated space; however, the
term does not include a warm air fur-
nace.

Warm air furnace means commercial
warm air furnace as defined in §431.72.

[70 FR 60418, Oct. 18, 2005, as amended at 71
FR 71374, Dec. 8, 2006; 76 FR 12504, Mar. 7,
2011]
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§431.246

TEST PROCEDURES [RESERVED]
ENERGY CONSERVATION STANDARDS

§431.246 Energy conservation stand-
ards and their effective dates.

A unit heater manufactured on or
after August 8, 2008, shall:

(a) Be equipped with an intermittent
ignition device; and

(b) Have power venting or an auto-
matic flue damper. An automatic vent
damper is an acceptable alternative to
an automatic flue damper for those
unit heaters where combustion air is
drawn from the conditioned space.

[70 FR 60418, Oct. 18, 2005, as amended at 71
FR 71374, Dec. 8, 2006]

Subpart O—Commercial Prerinse
Spray Valves

SOURCE: 70 FR 60418, Oct. 18, 2005, unless
otherwise noted.

§431.261 Purpose and scope.

This subpart contains energy con-
servation requirements for commercial
prerinse spray valves, pursuant to sec-
tion 135 of the Energy Policy Act of
2005, Pub. L. 109-58.

§431.262 Definitions concerning com-
mercial prerinse spray valves.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Commercial prerinse spray valve means
a handheld device designed and mar-
keted for use with commercial dish-
washing and ware washing equipment
that sprays water on dishes, flatware,
and other food service items for the
purpose of removing food residue be-
fore cleaning the items.

[70 FR 60418, Oct. 18, 2005, as amended at 71
FR 71374, Dec. 8, 2006; 76 FR 12504, Mar. 7,
2011]

10 CFR Ch. Il (1-1-13 Edition)
TEST PROCEDURES

§431.263 Materials
reference.

incorporated by

(a) General. The Department incor-
porates by reference the following test
procedure into subpart O of part 431.
The Director of the Federal Register
has approved the material listed in
paragraph (b) of this section for incor-
poration by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Any subsequent amendment to this
material by the standard-setting orga-
nization will not affect the DOE test
procedures unless DOE amends its test
procedures. The Department incor-
porates the material as it exists on the
date of the approval by the Federal
Register and a notice of any change in
the material will be published in the
FEDERAL REGISTER.

(b) Test procedure incorporated by ref-
erence. American Society for Testing
and Materials (ASTM) Standard F2324—
03, ‘“‘Standard Test Method for Prerinse
Spray Valves,” October, 2003.

(c) Availability of reference—(1) Inspec-
tion of the test procedure. The test pro-
cedure incorporated by reference is
available for inspection at:

(i) National Archives and Records
Administration (NARA). For informa-
tion on the availability of this mate-
rial at NARA, call (202) 741-6030, or go
to: http://www.archives.gov/federal-reg-
ister/cfr/ibr-locations.html.

(ii) U.S. Department of Energy, For-
restal Building, Room 1J-018 (Resource
Room of the Building Technologies
Program), 1000 Independence Avenue,
SW., Washington, DC 20585-0121, (202)
586-9127, between 9 a.m. and 4 p.m.,
Monday through Friday, except Fed-
eral holidays.

(2) Obtaining a copy of the standard.
The standard incorporated by reference
may be obtained from the following
source: Copies of ASTM Standard
F2324-03 can be obtained from ASTM
International, 100 Barr Harbor Drive,
P.O. Box C700, West Conshohocken, PA
19428-2959, or telephone (610) 832-9585.

[71 FR 71374, Dec. 8, 2006]
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§431.264 Uniform test method for the
measurement of flow rate for com-
mercial prerinse spray valves.

(a) Scope. This section provides the
test procedure for measuring, pursuant
to EPCA, the water consumption flow
rate of commercial prerinse spray
valves.

(b) Testing and Calculations. The test
procedure to determine the water con-
sumption flow rate for prerinse spray
valves, expressed in gallons per minute
(gpm) or liters per minute (L/min),
shall be conducted in accordance with
the test requirements specified in sec-
tions 4.1 and 4.2 (Summary of Test
Method), 5.1 (Significance and Use), 6.1
through 6.9 (Apparatus) except 6.5, 9.1
through 9.5 (Preparation of Apparatus),
and 10.1 through 10.2.5. (Procedure), and
calculations in accordance with sec-
tions 11.1 through 11.3.2 (Calculation
and Report) of the ASTM F2324-03,
“Standard Test Method for Prerinse
Spray Valves.” (Incorporated by ref-
erence, see §431.263) Perform only the
procedures pertinent to the measure-
ment of flow rate. Record measure-
ments at the resolution of the test in-
strumentation. Round off calculations
to the same number of significant dig-
its as the previous step. Round the
final water consumption value to one
decimal place as follows:

(1) A fractional number at or above
the midpoint between two consecutive
decimal places shall be rounded up to
the higher of the two decimal places; or

(2) A fractional number below the
midpoint between two consecutive dec-
imal places shall be rounded down to
the lower of the two decimal places.

[71 FR 71374, Dec. 8, 2006]
ENERGY CONSERVATION STANDARDS

§431.266 Energy conservation stand-
ards and their effective dates.
Commercial prerinse spray valves
manufactured on or after January 1,
2006, shall have a flow rate of not more
than 1.6 gallons per minute.

Subpart P—Mercury Vapor Lamp
Ballasts

SOURCE: 70 FR 60418, Oct. 18, 2005, unless
otherwise noted.

§431.282

§431.281 Purpose and scope.

This subpart contains energy con-
servation requirements for mercury
vapor lamp ballasts, pursuant to sec-
tion 135 of the Energy Policy Act of
2005, Pub. L. 109-58.

§431.282 Definitions concerning mer-
cury vapor lamp ballasts.

Ballast means a device used with an
electric discharge lamp to obtain nec-
essary circuit conditions (voltage, cur-
rent, and waveform) for starting and
operating.

High intensity discharge lamp means
an electric-discharge lamp in which—

(1) The light-producing arc is sta-
bilized by the arc tube wall tempera-
ture; and

(2) The arc tube wall loading is in ex-
cess of 3 Watts/cm2, including such
lamps that are mercury vapor, metal
halide, and high-pressure sodium
lamps.

Mercury vapor lamp means a high in-
tensity discharge lamp, including
clear, phosphor-coated, and  self-
ballasted screw base lamps, in which
the major portion of the light is pro-
duced by radiation from mercury typi-
cally operating at a partial vapor pres-
sure in excess of 100,000 Pa (approxi-
mately 1 atm).

Mercury vapor lamp ballast means a
device that is designed and marketed
to start and operate mercury vapor
lamps intended for general illumina-
tion by providing the necessary voltage
and current.

Specialty application mercury vapor
lamp ballast means a mercury vapor
lamp ballast that—

(1) Is designed and marketed for oper-
ation of mercury vapor lamps used in
quality inspection, industrial proc-
essing, or scientific use, including fluo-
rescent microscopy and ultraviolet cur-
ing; and

(2) In the case of a specialty applica-
tion mercury vapor lamp ballast, the
label of which—

(i) Provides that the specialty appli-
cation mercury vapor lamp ballast is
‘For specialty applications only, not
for general illumination’; and

(ii) Specifies the specific applications
for which the ballast is designed.

[74 FR 12074, Mar. 23, 2009]
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§431.286

TEST PROCEDURES [RESERVED]
ENERGY CONSERVATION STANDARDS

§431.286 Energy conservation stand-
ards and their effective dates.

Mercury vapor lamp ballasts, other
than specialty application mercury
vapor lamp ballasts, shall not be manu-
factured or imported after January 1,
2008.

[74 FR 12074, Mar. 23, 2009]

Subpart Q—Refrigerated Bottled
or Canned Beverage Vending
Machines

SOURCE: 71 FR 71375, Dec. 8, 2006, unless
otherwise noted.

§431.291 Scope.

This subpart specifies test procedures
for certain commercial refrigerated
bottled or canned beverage vending
machines, pursuant to part C of Title
IIT of the Energy Policy and Conserva-
tion Act, as amended, 42 U.S.C. 6311-
6316.

§431.292 Definitions concerning re-
frigerated bottled or canned bev-
erage vending machines.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Bottled or canned beverage means a
beverage in a sealed container.

Class A means a refrigerated bottled
or canned beverage vending machine
that is fully cooled, and is not a com-
bination vending machine.

Class B means any refrigerated bot-
tled or canned beverage vending ma-
chine not considered to be Class A, and
is not a combination vending machine.

Combination vending machine means a
refrigerated bottled or canned beverage
vending machine that also has non-re-
frigerated volumes for the purpose of
vending other, non-‘‘sealed beverage”’
merchandise.

10 CFR Ch. Il (1-1-13 Edition)

Refrigerated bottled or canned beverage
vending machine means a commercial
refrigerator that cools bottled or
canned beverages and dispenses the
bottled or canned beverages on pay-
ment.

V means the refrigerated volume (ft3)
of the refrigerated bottled or canned
beverage vending machine, as meas-
ured by ANSIVAHAM HRF-1-2004 (in-
corporated by reference, see §431.293).

[71 FR 71375, Dec. 8, 2006, as amended at 74
FR 44967, Aug. 31, 2009; 76 FR 12504, Mar. 7,
2011]

TEST PROCEDURES

§431.293 Materials
reference.

incorporated by

(a) General. DOE incorporates by ref-
erence the following standards into
subpart Q of part 431. The material list-
ed has been approved for incorporation
by reference by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Any
subsequent amendment to a standard
by the standard-setting organization
will not affect the DOE regulations un-
less and until amended by DOE. Mate-
rial is incorporated as it exists on the
date of the approval and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call (202) 741-6030 or
visit http://www.archives.gov/
federal register/
code of federal regulations/
ibr _locations.html. This material is also
available for inspection at U.S. Depart-
ment of Energy, Office of Energy Effi-
ciency and Renewable Energy, Building
Technologies Program, 6th Floor, 950
L’Enfant Plaza, SW., Washington, DC
20024, 202-586-2945, or visit http:/
wwwl.eere.energy.gov/buildings/
appliance standards. Standards can be
obtained from the sources listed below.

(b) ANSI. American National Stand-
ards Institute, 26 W. 43rd Street, 4th
Floor, New York, NY 10036, 212-642-4900,
or visit http:./www.ansi.org.

618



Department of Energy

(1) ANSI/AHAM HRF-1-2004, Energy,
Performance and Capacity of House-
hold Refrigerators, Refrigerator-Freez-
ers and Freezers, approved July 7, 2004,
IBR approved for §§431.292 and 431.294.

(2) ANSIVASHRAE Standard 32.1-2004,
Methods of Testing for Rating Vending
Machines for Bottled, Canned, and
Other Sealed Beverages, approved De-
cember 2, 2004, IBR approved for
§431.294.

[74 FR 44967, Aug. 31, 2009]

§431.294 Uniform test method for the
measurement of energy consump-
tion of refrigerated bottled or
canned beverage vending machines.

(a) Scope. This section provides test
procedures for measuring, pursuant to
EPCA, the energy consumption of re-
frigerated bottled or canned beverage
vending machines.

(b) Testing and Calculations. (1) The
test procedure for energy consumption
of refrigerated bottled or canned bev-
erage vending machines shall be con-
ducted in accordance with the test pro-
cedures specified in section 4, ‘“‘Instru-
ments,” section 5, “Vending Machine
Capacity,” section 6, ‘“Test Condi-
tions,” and sections 7.1 through 7.2.3.2,
under ‘‘Test Procedures,” of ANSI/
ASHRAE Standard 32.1-2004, ‘‘Methods
of Testing for Rating Vending Ma-
chines for Bottled, Canned, and Other
Sealed Beverages.” (Incorporated by
reference, see §431.293) In Section 6.2,
“Voltage and Frequency,”’ test equip-
ment with dual nameplate voltages at
the lower of the two voltages only.

(2) Determine ‘‘vendible capacity’ of
refrigerated bottled or canned beverage
vending machines in accordance with
the second paragraph of section 5,
‘“Vending Machine Capacity,” of ANSI/
ASHRAE Standard 32.1-2004, ‘‘Methods
of Testing for Rating Vending Ma-
chines for Bottled, Canned, and Other
Sealed Beverages,” (Incorporated by
reference, see §431.293) and measure
“refrigerated volume’ of refrigerated
bottled or canned beverage vending
machines in accordance with the meth-
odology specified in section 5.2, ‘““Total
Refrigerated Volume,” (excluding sub-
sections 5.2.2.2 through 5.2.2.4) of the
ANSIVAHAM HRF-1-2004, ‘‘Energy, Per-
formance and Capacity of Household
Refrigerators, Refrigerator-Freezers

§431.302

and Freezers,” (Incorporated by ref-
erence, see §§431.63 and 431.293).

ENERGY CONSERVATION STANDARDS

§431.296 Energy conservation stand-
ards and their effective dates.

Each refrigerated bottled or canned
beverage vending machine manufac-
tured on or after August 31, 2012 shall
have a maximum daily energy con-
sumption (in kilowatt hours per day),
when measured at the 75 °F 12 °F and 45
+5% RH condition, that does not exceed
the following:

Maximum daily energy
consumption
(kilowatt hours per day)

Equipment class

Class A
Class B
Combination Vending Machines

MDEC = 0.055 x V + 2.56.
MDEC = 0.073 x V + 3.16.
[Reserved].

[74 FR 44967, Aug. 31, 2009]

Subpart R—Walk-in Coolers and
Walk-in Freezers

SOURCE: 74 FR 12074, Mar. 23, 2009, unless
otherwise noted.

§431.301 Purpose and scope.

This subpart contains energy con-
servation requirements for walk-in
coolers and walk-in freezers, pursuant
to Part C of Title III of the Energy Pol-
icy and Conservation Act, as amended,
42 U.S.C. 6311-6317.

§431.302 Definitions concerning walk-
in coolers and walk-in freezers.

Basic model means all components of
a given type of walk-in cooler or walk-
in freezer (or class thereof) manufac-
tured by one manufacturer, having the
same primary energy source, and which
have essentially identical electrical,
physical, and functional (or hydraulic)
characteristics that affect energy con-
sumption, energy efficiency, water con-
sumption, or water efficiency; and

(1) With respect to panels, which do
not have any differing features or char-
acteristics that affect U-factor.

(2) [Reserved]

Display door means a door designed
for product movement, display, or
both, rather than the passage of per-
sons.

619



§431.303

Display panel means a panel that is
entirely or partially comprised of
glass, a transparent material, or both
and is used for display purposes.

Door means an assembly installed in
an opening on an interior or exterior
wall that is used to allow access or
close off the opening and that is mov-
able in a sliding, pivoting, hinged, or
revolving manner of movement. For
walk-in coolers and walk-in freezers, a
door includes the door panel, glass,
framing materials, door plug, mullion,
and any other elements that form the
door or part of its connection to the
wall.

Envelope means—

(1) The portion of a walk-in cooler or
walk-in freezer that isolates the inte-
rior, refrigerated environment from the
ambient, external environment; and

(2) All energy-consuming components
of the walk-in cooler or walk-in freezer
that are not part of its refrigeration
system.

K-factor means the thermal conduc-
tivity of a material.

Manufacturer of a walk-in cooler or
walk-in freezer means any person who:

(1) Manufactures a component of a
walk-in cooler or walk-in freezer that
affects energy consumption, including,
but not limited to, refrigeration, doors,
lights, windows, or walls; or

(2) Manufactures or assembles the
complete walk-in cooler or walk-in
freezer.

Panel means a construction compo-
nent that is not a door and is used to
construct the envelope of the walk-in,
i.e., elements that separate the interior
refrigerated environment of the walk-
in from the exterior.

Refrigerated means held at a tempera-
ture at or below 55 degrees Fahrenheit
using a refrigeration system.

Refrigeration system means the mecha-
nism (including all controls and other
components integral to the system’s
operation) used to create the refrig-
erated environment in the interior of a
walk-in cooler or freezer, consisting of:

(1) A packaged dedicated system
where the unit cooler and condensing
unit are integrated into a single piece
of equipment; or

(2) A split dedicated system with sep-
arate unit cooler and condensing unit
sections; or

10 CFR Ch. Il (1-1-13 Edition)

(3) A unit cooler that is connected to
a multiplex condensing system.

U-factor means the heat transmission
in a unit time through a unit area of a
specimen or product and its boundary
air films, induced by a unit tempera-
ture difference between the environ-
ments on each side.

Walk-in cooler and walk-in freezer
mean an enclosed storage space refrig-
erated to temperatures, respectively,
above, and at or below 32 degrees Fahr-
enheit that can be walked into, and has
a total chilled storage area of less than
3,000 square feet; however the terms do
not include products designed and mar-
keted exclusively for medical, sci-
entific, or research purposes.

[74 FR 12074, Mar. 23, 2009, as amended at 76
FR 12504, Mar. 7, 2011; 76 FR 21604, Apr. 15,
2011; 76 FR 33631, June 9, 2011]

TEST PROCEDURES

§431.303 Materials
reference.

(a) General. We incorporate by ref-
erence the following standards into
subpart R of part 431. The material
listed has been approved for incorpora-
tion by reference by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Any
subsequent amendment to a standard
by the standard-setting organization
will not affect the DOE regulations un-
less and until amended by DOE. Mate-
rial is incorporated as it exists on the
date of the approval and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030 or
go to hitp://www.archives.gov/
federal register/code of federal regu-
lations/ibr _locations.html.  Also, this
material is available for inspection at
U.S. Department of Energy, Office of
Energy Efficiency and Renewable En-
ergy, Building Technologies Program,
6th Floor, 950 L’Enfant Plaza, SW.,
Washington, DC 20024, 202-586-2945, be-
tween 9 a.m. and 4 p.m., Monday
through Friday, except Federal holi-
days, or go to: http:/
wwwl.eere.energy.gov/buildings/

incorporated by
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appliance standards/. Standards can be
obtained from the sources listed below.

(b) AHRI. Air-Conditioning, Heating,
and Refrigeration Institute, 2111 Wil-
son Boulevard, Suite 500, Arlington,

VA 22201, (703) 600-0366, or http:/
www.ahrinet.org.
(1) AHRI 1250 (I-P)-2009, (‘‘AHRI

1250°’), 2009 Standard for Performance
Rating of Walk-In Coolers and Freez-
ers, approved 2009, IBR approved for
§431.304.

(2) [Reserved]

(c) ASTM. American Society for Test-
ing and Materials, 100 Barr Harbor
Drive, West Conshohocken, PA 19428-
2959, (610) 832-9500, or http:/
www.astm.org.

(1) ASTM C518-04 (‘‘ASTM Cb518”),
Standard Test Method for Steady-State
Thermal Transmission Properties by
Means of the Heat Flow Meter Appa-
ratus, approved May 1, 2004, IBR ap-
proved for §431.304 and appendix A to
aubpart R of part 431.

(2) ASTM C1363-05, (‘“‘ASTM C1363”"),
Standard Test Method for Thermal
Performance of Building Materials and
Envelope Assemblies by Means of a Hot
Box Apparatus, approved May 1, 2005,
IBR approved for appendix A to subpart
R of part 431.

(d) CEN. European Committee for
Standardization (French: Norme or
German: Norm), Avenue Marnix 17, B-
1000 Brussels, Belgium, Tel: + 32 2 550 08
11, Fax: + 32 2 550 08 19 or http:/
www.cen.eu/.

(1) DIN EN 13164:2009-02, (‘‘DIN EN
13164’), Thermal insulation products
for buildings—Factory made products
of extruded polystyrene foam (XPS)—
Specification, approved February 2009,
IBR approved for appendix A to subpart
R of part 431.

(2) DIN EN 13165:2009-02, (‘‘DIN EN
13165°’), Thermal insulation products
for buildings—Factory made rigid poly-
urethane foam (PUR) products—Speci-
fication, approved February 2009, IBR
approved for appendix A to subpart R
of part 431.

(e) NFRC. National Fenestration Rat-
ing Council, 6305 Ivy Lane, Ste. 140,
Greenbelt, MD 20770, (301) 589-1776, or
http://www.nfre.org/.

(1) NFRC 100-2010[E0A1], (‘“‘NFRC
100”’), Procedure for Determining Fen-
estration Product U-factors, approved

§431.304

June 2010, IBR approved for appendix A
to subpart R of part 431.
(2) [Reserved]

[74 FR 12074, Mar. 23, 2009, as amended at 76
FR 21605, Apr. 15, 2011; 76 FR 33631, June 9,
2011]

§431.304 Uniform test method for the
measurement of energy consump-
tion of walk-in coolers and walk-in
freezers.

(a) Scope. This section provides test
procedures for measuring, pursuant to
EPCA, the energy consumption of re-
frigerated bottled or canned beverage
vending machines.

(b) Testing and Calculations—EISA
2007 Test Procedure. Manufacturers
shall use this paragraph (b) for the pur-
poses of certifying compliance with the
applicable energy conservation stand-
ards of the R-value of panels until Jan-
uary 1, 2015.

(1) The R value shall be the 1/K factor
multiplied by the thickness of the
panel.

(2) The K factor shall be based on
ASTM C518 (incorporated by reference,
see §431.303).

(3) For calculating the R value for
freezers, the K factor of the foam at 20
degrees Fahrenheit (average foam tem-
perature) shall be used.

(4) For calculating the R value for
coolers, the K factor of the foam at 55
degrees Fahrenheit (average foam tem-
perature) shall be used.

(6) Foam shall be tested after it is
produced in its final chemical form.
Foam produced inside of a panel
(‘“‘foam-in-place’’) must be tested in its
final foamed state and must not in-
clude any structural members or non-
foam materials other than the panel’s
protective skins or facers. A test sam-
ple less than or equal to 4 inches thick
must be taken from the center of the
foam-in-place panels. Foam produced
as board stock may be tested prior to
its incorporation into a final panel.

(6) Manufacturers are not required to
consider non-foam member and/or edge
regions in ASTM Cb518 testing.

(c) Testing and Calculations—Amended
Test Procedures. Manufacturers shall
use this paragraph (c) for any represen-
tations of energy efficiency/energy use
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starting on October 12, 2011 and to cer-
tify compliance to the energy con-
servation standards of the R-value of
panels on or after January 1, 2015.

(1) The R value shall be the 1/K factor
multiplied by the thickness of the
panel.

(2) The K factor shall be based on
ASTM C518 (incorporated by reference;
see §431.303).

(3) For calculating the R value for
freezers, the K factor of the foam at 20
degrees Fahrenheit (average foam tem-
perature) shall be used.

(4) For calculating the R value for
coolers, the K factor of the foam at 55
degrees Fahrenheit (average foam tem-
perature) shall be used.

(6) For ASTM Cb518 testing, foam
shall be tested after it is produced in
its final chemical form. Foam produced
inside of a panel (‘‘foam-in-place’’)
must be tested in its final foamed state
and must not include any structural
members or non-foam materials other
than the panel’s protective skins or
facers. A test sample less than or equal
to 4 inches thick must be taken from
the center of the foam-in-place panels.
Foam produced as board stock may be
tested prior to its incorporation into a
final panel.

Annual Energy Consumption = Z

where t; and n represent the outdoor tem-
perature at each bin j and the number of
hours in each bin j, respectively, for the
temperature bins listed in Table D1 of
AHRI 1250.

10 CFR Ch. Il (1-1-13 Edition)

(6) Manufacturers are not required to
consider non-foam member and/or edge
regions in ASTM Cb518 testing.

(7) Determine the U-factor, conduc-
tion load, and energy use of walk-in
cooler and walk-in freezer display pan-
els, floor panels, and non-floor panels
by conducting the test procedure set
forth in appendix A to this subpart,
sections 4.1, 4.2, and 4.3, respectively.

(8) Determine the energy use of walk-
in cooler and walk-in freezer display
doors and non-display doors by con-
ducting the test procedure set forth in
appendix A to this subpart, sections 4.4
and 4.5, respectively.

(9) Determine the Annual Walk-in
Energy Factor of walk-in cooler and
walk-in freezer refrigeration systems
by conducting the test procedure set
forth in AHRI 1250 (incorporated by ref-
erence; see §431.303).

(10) Determine the annual energy
consumption of walk-in cooler and
walk-in freezer refrigeration systems:

(i) For systems consisting of a pack-
aged dedicated system or a split dedi-
cated system, where the condensing
unit is located outdoors, by conducting
the test procedure set forth in AHRI
1250 and recording the annual energy
consumption term in the equation for
annual walk-in energy factor in section
7 of AHRI 1250:

n

E(t)

j=1

(ii) For systems consisting of a pack-
aged dedicated system or a split dedi-
cated system where the condensing
unit is located in a conditioned space,
by performing the following calcula-
tion:

0.33 X BLH + 0.67 x BLL

Annual Energy Consumption = (

where BLH and BLL for refrigerator and
freezer systems are defined in sections
6.2.1 and 6.2.2, respectively, of AHRI 1250

x 8760

Annual Walk-in Energy Factor

and the annual walk-in energy factor is
calculated from the results of the test
procedures set forth in AHRI 1250.
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(iii) For systems consisting of a sin-
gle unit cooler or a set of multiple unit
coolers serving a single piece of equip-

0.33 X BLH + 0.67 X BLL

§431.306

ment and connected to a multiplex
condensing system, by performing the
following calculation:

Annual Energy Consumption = (

where BLH and BLL for refrigerator and
freezer systems are defined in section
7.9.2.2 and 7.9.2.3, respectively, of AHRI
1250 and the annual walk-in energy fac-
tor is calculated from the results of the
test procedures set forth in AHRI 1250.

[74 FR 12074, Mar. 23, 2009, as amended at 76
FR 21605, Apr. 15, 2011; 76 FR 33631, June 9,
2011; 76 FR 65365, Oct. 21, 2011]

§431.305 [Reserved]
ENERGY CONSERVATION STANDARDS

§431.306 Energy conservation stand-
ards and their effective dates.

(a) Each walk-in cooler or walk-in
freezer manufactured on or after Janu-
ary 1, 2009, shall—

(1) Have automatic door closers that
firmly close all walk-in doors that have
been closed to within 1 inch of full clo-
sure, except that this paragraph shall
not apply to doors wider than 3 feet 9
inches or taller than 7 feet;

(2) Have strip doors, spring hinged
doors, or other method of minimizing
infiltration when doors are open;

(3) Contain wall, ceiling, and door in-
sulation of at least R-25 for coolers and
R-32 for freezers, except that this para-
graph shall not apply to glazed por-
tions of doors nor to structural mem-
bers;

(4) Contain floor insulation of at
least R-28 for freezers;

(6) For evaporator fan motors of
under 1 horsepower and less than 460
volts, use—

(i) Electronically commutated mo-
tors (brushless direct current motors);
or

(ii) 3-phase motors;

(6) For condenser fan motors of under
1 horsepower, use—

(i) Electronically commutated mo-
tors (brushless direct current motors);

(ii) Permanent split capacitor-type
motors; or

Annual Walk-in Energy Factor

) X 8760

(iii) 3-phase motors; and

(7) For all interior lights, use light
sources with an efficacy of 40 lumens
per watt or more, including ballast
losses (if any), except that 1light
sources with an efficacy of 40 lumens
per watt or less, including ballast
losses (if any), may be used in conjunc-
tion with a timer or device that turns
off the lights within 15 minutes of
when the walk-in cooler or walk-in
freezer is not occupied by people.

(b) Each walk-in cooler or walk-in
freezer with transparent reach-in doors
manufactured on or after January 1,
2009, shall also meet the following spec-
ifications:

(1) Transparent reach-in doors for
walk-in freezers and windows in walk-
in freezer doors shall be of triple-pane
glass with either heat-reflective treat-
ed glass or gas fill.

(2) Transparent reach-in doors for
walk-in coolers and windows in walk-in
cooler doors shall be—

(i) Double-pane glass with heat-re-
flective treated glass and gas fill; or

(ii) Triple-pane glass with either
heat-reflective treated glass or gas fill.

(3) If the walk-in cooler or walk-in
freezer has an antisweat heater with-
out antisweat heat controls, the walk-
in cooler and walk-in freezer shall have
a total door rail, glass, and frame heat-
er power draw of not more than 7.1
watts per square foot of door opening
(for freezers) and 3.0 watts per square
foot of door opening (for coolers).

(4) If the walk-in cooler or walk-in
freezer has an antisweat heater with
antisweat heat controls, and the total
door rail, glass, and frame heater
power draw is more than 7.1 watts per
square foot of door opening (for freez-
ers) and 3.0 watts per square foot of
door opening (for coolers), the
antisweat heat controls shall reduce
the energy use of the antisweat heater
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in a quantity corresponding to the rel-
ative humidity in the air outside the
door or to the condensation on the
inner glass pane.

APPENDIX A TO SUBPART R OF PART
431—UNIFORM TEST METHOD FOR
THE MEASUREMENT OF ENERGY CON-
SUMPTION OF THE COMPONENTS OF
ENVELOPES OF WALK-IN COOLERS
AND WALK-IN FREEZERS

1.0 Scope

This appendix covers the test requirements
used to measure the energy consumption of
the components that make up the envelope
of a walk-in cooler or walk-in freezer.

2.0 Definitions

The definitions contained in §431.302 are
applicable to this appendix.

3.0 Additional Definitions

3.1 Automatic door opener/closer means a
device or control system that ‘‘automati-
cally” opens and closes doors without direct
user contact, such as a motion sensor that
senses when a forklift is approaching the en-
trance to a door and opens it, and then closes
the door after the forklift has passed.

3.2 Core region means the part of the panel
that is not the edge region.

3.3 Edge region means a region of the
panel that is wide enough to encompass any
framing members and edge effects. If the
panel contains framing members (e.g. a wood
frame) then the width of the edge region
must be as wide as any framing member plus
2 in. #0.25 in. If the panel does not contain
framing members then the width of the edge
region must be 4 in +£0.25 in. For walk-in pan-
els that utilize vacuum insulated panels
(VIP) for insulation, the width of the edge
region must be the lesser of 4.5 in. #1 in. or
the maximum width that does not cause the
VIP to be pierced by the cutting device when
the edge region is cut.

ATy, = [Topexidp — ToBintdp |

Where:
Toeextap = Ary-bulb air external temperature,
°F, as prescribed in Table A.1; and
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3.4 Surface area means the area of the sur-
face of the walk-in component that would be
external to the walk-in. For example, for
panel, the surface area would be the area of
the side of the panel that faces the outside of
the walk-in. It would not include edges of
the panel that are not exposed to the outside
of the walk-in.

3.5 Rating conditions means, unless explic-
itly stated otherwise, all conditions shown in
Table A.1. For installations where two or
more walk-in envelope components share
any surface(s), the ‘‘external conditions’ of
the shared surface(s) must reflect the inter-
nal conditions of the adjacent walk-in. For
example, if a walk-in component divides a
walk-in freezer from a walk-in cooler, then
the internal conditions are the freezer rating
conditions and the external conditions are
the cooler rating conditions.

3.6 Percent time off (PTO) means the per-
cent of time that an electrical device is as-
sumed to be off.

TABLE A.1—TEMPERATURE CONDITIONS

Internal Temperatures (cooled space within the envelope)

35 °F.
~10°F.

Cooler Dry Bulb Temperature ...
Freezer Dry Bulb Temperature .

External Temperatures (space external to the envelope)

Freezer and Cooler Dry Bulb Temperatures ........... ‘ 75 °F.

Subfloor Temperatures

Freezer and Cooler Dry Bulb Temperatures ........... ‘ 55 °F.

4.0 Calculation Instructions

4.1 Display Panels

(a) Calculate the U-factor of the display
panel in accordance with section 5.3 of this
appendix, Btwh-ft2- °F.

(b) Calculate the display panel surface
area, as defined in section 3.4 of this appen-
dix, Agp, ft?2, with standard geometric for-
mulas or engineering software.

(c) Calculate the temperature differential,
ATgp, °F, for the display panel, as follows:

@4-1)

Tpeintap = dry-bulb air temperature internal
to the cooler or freezer, °F, as prescribed
in Table A.1.

(d) Calculate the conduction load through
the display panel, Qconda-ap, Btu/h, as follows:
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Qcond,dp = Adp andp X Ugp

Where:

Ag = surface area of the walk-in display
panel, ft2;

AT4,= temperature differential between re-
frigerated and adjacent zones, °F; and

Ugp = thermal transmittance, U-factor, of the
display panel in accordance with section
5.3 of this appendix, Btu/h-ft2- °F.

Pt. 431, Subpt. R, App. A
(4-2)

(e) Select Energy Efficiency Ratio (EER),
as follows:

(1) For coolers, use EER = 12.4 Btuw/W-h

(2) For freezers, use EER = 6.3 Btu/W-h

(f) Calculate the total daily energy con-
sumption, Eq,, kWh/day, as follows:

24 hx1 kW

__Qcond.dp
Bop = S X

Where:

Qcona, ap = the conduction load through the
display panel, Btu/h; and EER = EER of
walk-in (cooler or freezer), Btw/W-h.

4.2 Floor Panels

(a) Calculate the surface area, as defined in
section 3.4 of this appendix, of the floor panel
edge, as defined in section 3.3, Ag cage, ft2,
with standard geometric formulas or engi-

Afp = Afp core + Afp edge

Where:
Agp core = floor panel core area, ft2; and
Agp cage = floor panel edge area, ft2.

ATfp = 'Tex:t, fp — Togins, fp I

Where:

Tex, p = subfloor temperature, °F, as pre-
scribed in Table A.1; and

Tpa.int, fp = dry-bulb air internal temperature,
°F, as prescribed in Table A.l. If the

DF, =

Where:

Rirrrsp = the long term thermal resistance
R-value of the floor panel foam in ac-

1day x1000W

RLTTR.fp
Ro,fp

(4-3)

neering software as directed in section 5.1 of
this appendix.

(b) Calculate the surface area, as defined in
section 3.4 of this appendix, of the floor panel
core, as defined in section 3.2, Ag core, ft2,
with standard geometric formulas or engi-
neering software as directed in section 5.1 of
this appendix.

(c) Calculate the total area of the floor
panel, Ay, ft2, as follows:

(4-4)

(d) Calculate the temperature differential
of the floor panel, ATy, °F, as follows:

(4-5)

panel spans both cooler and freezer tem-
peratures, the freezer temperature must
be used.

(e) Calculate the floor foam degradation
factor, DFy,, unitless, as follows:

(4-6)

cordance with section 5.2 of this appen-
dix, h-ft2- °F/Btu; and

Rop = the R-value of foam determined in ac-
cordance with ASTM C518 (incorporated
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by reference; see section §431.303) for pur-
poses of compliance with the appropriate
energy conservation standard, h-ft2- °F/
Btu.

Uprs pcore —

Where:
Utp core = the U-factor in accordance with sec-
tion 5.1 of this appendix, Btwh-ft2- °F;

Uf'p core

DF;

10 CFR Ch. Il (1-1-13 Edition)

(f) Calculate the U-factor for panel core re-
gion modified by the long term thermal
transmittance of foam, Urrgp core, Btu/h-ft2-
°F, as follows:

(4-7)

DFy, = floor
unitless.

foam degradation factor,

(g) Calculate the overall U-factor of the
floor panel, Uy, Btu/h-ft2- °F, as follows:

and
_ Afp edge X Ufp edgs + Afpmro X ULTJ;: core
U = A
fp
Where:

Agp cage = area of floor panel edge, ft2;

Usp eage = U-factor for panel edge area in ac-
cordance with section 5.1 of this appen-
dix, Btwh-ft2- °F;

Agp core = area of floor panel core, ft2;

Qcond-fp = ATfp X Afp X Ufp

Where:

ATy, = temperature differential across the
floor panels, °F;

Ay, = total area of the floor panel, ft2; and

Uy, = overall U-factor of the floor panel, Btu/
h-ft2- °F.

_ Qcona-fp
Ef:) -

(4-8)

ULt core = U-factor for panel core region
modified by the long term thermal trans-
mittance of foam, Btu/h-ft2- °F; and

Ay, = total area of the floor panel, ft2.

(h) Calculate the conduction load through
floor panels, Qconda-fp, Btu/h,

(4-9)

(i) Select Energy Efficiency Ratio (EER),
as follows:

(1) For coolers, use EER = 12.4 Btw/W-h

(2) For freezers, use EER = 6.3 Btu/W-h

(j) Calculate the total daily energy con-
sumption, Eg, KkWh/day, as follows:

24 hx1 kW

EER

Where:

Qeona-fp = the conduction load through the
floor panel, Btu/h; and EER = EER of
walk-in (cooler or freezer), Btw/W-h.

4.3 Non-Floor Panels

(a) Calculate the surface area, as defined in
section 3.4, of the non-floor panel edge, as de-
fined in section 3.3, Anf cage, ft2, with standard

1 day x1000W

(4-10)

geometric formulas or engineering software
as directed in section 5.1 of this appendix.

(b) Calculate the surface area, as defined in
section 3.4, of the non-floor panel core, as de-
fined in section 3.2, Auf core, ft2 with standard
geometric formulas or engineering software
as directed in section 5.1 of this appendix.

(c) Calculate total non-floor panel area,
Ay, ft2:
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Anf = Axs edge+ Anf core

Where:
Aqf eage = non-floor panel edge area, ft2; and
Ay core = non-floor panel core area, ft2.

ATy = ITDB.emf - TDBjntan

Where:

Toge.ext, nf = Ary-bulb air external temperature,
°F, as prescribed in Table A.1; and

Tog.in, nf = dry-bulb air internal temperature,
°F, as prescribed in Table A.l1. If the non-

DF,¢ =
® Ro,nf

Where:

Rirrrnr = the R-value of the non-floor panel
foam in accordance with section 5.2 of
this appendix, h- ft2- °F/Btu; and

Ronr = the R-value of foam determined in ac-
cordance with ASTM C518 (incorporated

i]'L'!‘;nf core —

Where:

Uut core = the U-factor, in accordance with sec-
tion 5.1 of this appendix, of non-floor
panel, Btu/h- ft2- °F; and

RL’!‘TR.nf .

} Unt core
DF,s

- Anfedgs X Unfndga +Anfcm X ULt,af core

Pt. 431, Subpt. R, App. A

(4-11)

(d) Calculate
ATy, °F:

temperature differential,

(4-12)

floor panel spans both cooler and freezer
temperatures, then the freezer tempera-
ture must be used.

(e) Calculate the non-floor foam degrada-
tion factor, DF,, unitless, as follows:

(4-13)

by reference; see section §431.303) for pur-
poses of compliance with the appropriate
energy conservation standard, h-ft2- °F/
Btu.

(f) Calculate the U-factor, Urrnf core, Btu/h-
ft2- °F, as follows:

(4-14)

DF,; = the non-floor foam degradation factor,
unitless.

(g) Calculate the overall U-factor of the
non-floor panel, U, Btwh-ft2- °F, as follows:

Uyt
Anf

Where:

Anf cage = area of non-floor panel edge, ft2;

Ut eage = U-factor for non-floor panel edge
area in accordance with section 5.1 of
this appendix, Btu/h-ft2- °F;

Aur core = area of non-floor panel core, ft2;

(4-15)

ULtnf core = U-factor for non-floor panel core
region modified by the long term ther-
mal transmittance of foam, Btu/h-ft2- °F;
and

A,r = total area of the non- floor panel, ft2.

(h) Calculate the conduction load through
non-floor panels, Qcond-nr, BtWh,
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Qeond—nt = BTpr X App X Uy

Where:

AT, = temperature differential across the
non-floor panels, °F;

A, = total area of the non-floor panel, ft2;
and

U.r = overall U-factor of the non-floor panel,
Btu/h-ft2- °F.

. Qcond—nt
Enf -

10 CFR Ch. Il (1-1-13 Edition)

(4-16)

(i) Select Energy Efficiency Ratio (EER),
as follows:

(1) For coolers, use EER = 12.4 Btuw/W-h

(2) For freezers, use EER = 6.3 Btu/W-h

(j) Calculate the total daily energy con-
sumption, E,;, KkWh/day, as follows:

24 hx1 kW

EER

Where:

Qcond-nt = the conduction load through the
non-floor panel, Btuwh; and

EER = EER of walk-in (cooler or freezer),
BtwW-h.

4.4 Display Doors

4.4.1 Conduction Through Display Doors

(a) Calculate the U-factor of the door in ac-
cordance with section 5.3 of this appendix,
Btu/h-ft2- °F

AT44= ITppextdd — ToBintddl

Where:
Tbpext, da = Ary-bulb air temperature external

to the display door, °F, as prescribed in
Table A.1; and

Qeondda = Agg xATgg xUgy

Where:

ATy = temperature differential between re-
frigerated and adjacent zones, °F;

Agqq = surface area walk-in display doors, ft2;
and

Uqs = thermal transmittance, U-factor of the
door, in accordance with section 5.3 of
this appendix, Btu/h-ft2- °F.

4.4.2 Direct Energy Consumption of
Electrical Component(s) of Display Doors

Electrical components associated with dis-
play doors could include, but are not limited
to: heater wire (for anti-sweat or anti-freeze
application); lights (including display door

1 day x3000W

(4-17

(b) Calculate the surface area, as defined in
section 3.4 of this appendix, of the display
door, Agg, ft2, with standard geometric for-
mulas or engineering software.

(c) Calculate the temperature differential,
ATqq, °F, for the display door as follows:

(4-18)

Tbg.int, aa = dAry-bulb air temperature internal
to the display door, °F, as prescribed in
Table A.1.

(d) Calculate the conduction load through
the display doors, Qconda.aa» Btuw/h, as follows:

(4-19)

lighting systems); control system units; and
Sensors.

(a) Select the required value for percent
time off (PTO) for each type of electricity
consuming device, PTO, (%)

(1) For lights without timers, control sys-
tem or other demand-based control, PTO = 25
percent. For lighting with timers, control
system or other demand-based control, PTO
= 50 percent.

(2) For anti-sweat heaters on coolers (if in-
cluded): Without timers, control system or
other demand-based control, PTO = 0 per-
cent. With timers, control system or other
demand-based control, PTO = 75 percent. For
anti-sweat heaters on freezers (if included):
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Without timers, control system or other
auto-shut-off systems, PTO = 0 percent. With
timers, control system or other demand-
based control, PTO = 50 percent.

(3) For all other electricity consuming de-
vices: Without timers, control system, or
other auto-shut-off systems, PTO = 0 per-

Pt. 431, Subpt. R, App. A

cent. If it can be demonstrated that the de-
vice is controlled by a preinstalled timer,
control system or other auto-shut-off sys-
tem, PTO = 25 percent.

(b) Calculate the power usage for each type
of electricity consuming device, Pad-comp.u.s
kWh/day, as follows:

24h

Pdd—cmp;n,t = Fratedut X (1 - PTOH,I) X, X E (4-20)

Where:

u = the index for each of type of electricity-
consuming device located on either (1)
the interior facing side of the display
door or within the inside portion of the
display door, (2) the exterior facing side
of the display door, or (3) any combina-
tion of (1) and (2). For purposes of this
calculation, the interior index is rep-
resented by u = int and the exterior index
is represented by u = ext. If the electrical
component is both on the interior and
exterior side of the display door then u =
int. For anti-sweat heaters sited any-
where in the display door, 75 percent of
the total power is be attributed to u = int

— Tt
Pdd-—tot.int - 21 Pdd—comp,in!.t

— Xt
Pdd—tot.exc - Z 1 Pdd-—comp,ext,t

Where:
t = index for each type of electricity con-

suming device with identical rated
power;
Pad-comp.in, « = the energy usage for an elec-

tricity consuming device sited on the in-
terior facing side of or in the display
door, of type t, kWh/day; and

Pdd—tot = Pdd—tot,int + Pag—totext

Where:
Pada-woine = the total interior electrical energy
usage for the display door, KkWh/day; and

Padworexe = the total exterior electrical energy
usage for the display door, kWh/day.

and 25 percent of the total power is at-
tributed to u = ext;

t = index for each type of electricity con-
suming device with identical rated
power;

Prateaus = rated power of each component, of
type t, kW;

PTO,, = percent time off, for device of type
t, %; and

n.. = number of devices at the rated power of
type t, unitless.

(c) Calculate the total electrical energy
consumption for interior and exterior power,
Pador, im (KWh/day) and Padior, exx (KWh/day),
respectively, as follows:

(4-21)
(4-22)

Padcompext, « = the energy usage for an elec-
tricity consuming device sited on the ex-
ternal facing side of the display door, of
type t, KkWh/day.

(d) Calculate the total electrical energy
consumption, Pyg..or, (KWh/day), as follows:

(4-23)

4.4.3 Total Indirect Electricity
Consumption Due to Electrical Devices

(a) Select Energy Efficiency Ratio (EER),
as follows:

(1) For coolers, use EER = 12.4 Btu/Wh

(2) For freezers, use EER = 6.3 Btw/Wh

(b) Calculate the additional refrigeration
energy consumption due to thermal output
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from electrical components sited inside the
display door, Cadi0ad, KWh/day, as follows:

3412 Btu N
Cad-t0ad = P, int X = 4-24)
dd-load = Fdd-totint X T W (4-24)
Where: 4.4.4 Total Display Door Energy
EER = EER of walk-in cooler or walk-in Consumption
freezer, Btu/W-h; and (a) Select Energy Efficiency Ratio (EER),
Padworine = The total internal electrical energy as follows:
consumption due for the display door, (1) For coolers, use EER = 12.4 Btu/W-h
kWh/day. (2) For freezers, use EER = 6.3 Btu/W-h

(b) Calculate the total daily energy con-
sumption due to conduction thermal load,
Eid, thermat, KWh/day, as follows:

Qeond,dd . 24 hx1 kW

E = _ 4-25
aasthemal = “ppe T gayxiooow )
Where: EER = EER of walk-in (cooler or freezer),
. Btuw/W-h.
Qeond, a¢ = the conduction load through the
display door, Btwh; and (c) Calculate the total energy, Eadwi, KWh/
day,
Edd\.tot = Edd,themnl + Pag—tor + Caa-i0ad (4—26)
Where: 4.5 Non-Display Doors
Eaa. memat = the total daily energy consump- 4.5.1 Conduction Through Non-Display
tion due to thermal load for the display Doors
door, kKkWh/day;
Puswot = the total electrical load, kWh/day; (a) Calculate the surface area, as defined in
and section 3.4 of this appendix, of the non-dis-

Cadoad = additional refrigeration load due to  play door, A, ft2, with standard geometric
thermal output from electrical compo- formulas or with engineering software.
nents contained within the display door, (b) Calculate the temperature differential
kWh/day. of the non-display door, AT,q, °F, as follows:

AT,q = |Tpgextnd — ToBintndl (4-27)

Where: component spans both cooler and freezer

Top.ext, na = Ary-bulb air external temperature, spaces, the freezer temperature must be
°F, as prescribed by Table A.1; and used.

Tbe.int, na = Ary-bulb air internal temperature, (c) Calculate the conduction load through
°F, as prescribed by Table A.1. If the the non-display door: Qcond-nas Btu/h,

Qeond-nd = &Tpg X Apg X Upg (4-28)
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Where:

AT, = temperature differential across the
non-display door, °F;

U, = thermal transmittance, U-factor of the
door, in accordance with section 5.3 of
this appendix, Btu/h-ft2- °F; and

A,q = area of non-display door, ft2.

4.5.2 Direct Energy Consumption of
Electrical Components of Non-Display Doors

Electrical components associated with a
walk-in non-display door comprise any com-
ponents that are on the non-display door and
that directly consume electrical energy.
This includes, but is not limited to, heater
wire (for anti-sweat or anti-freeze applica-
tion), control system units, and sensors.

(a) Select the required value for percent
time off for each type of electricity con-
suming device, PTO, (%)

(1) For lighting without timers, control
system or other demand-based control, PTO

Pnd —compat

Where:

u = the index for each of type of electricity-
consuming device located on either (1)
the interior facing side of the display
door or within the inside portion of the
display door, (2) the exterior facing side
of the display door, or (3) any combina-
tion of (1) and (2). For purposes of this
calculation, the interior index is rep-
resented by u = int and the exterior index
is represented by u = ext. If the electrical
component is both on the interior and
exterior side of the display door then u =
int. For anti-sweat heaters sited any-
where in the display door, 75 percent of
the total power is be attributed to u=int

R —_ Mt
Pnd—tot.mt - Zl pnd-—comp,innt

- S
Pnd—totext - E; P nd—-comp,extt

Where:
t = index for each type of electricity con-

suming device with identical rated
power;
Pracompin, + = the energy usage for an elec-

tricity consuming device sited on the in-

= Pmta-d.,.u,t X (1 - PTOIIJ) X un,t X d—ﬂ—y—
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= 25 percent. For lighting with timers, con-
trol system or other demand-based control,
PTO = 50 percent.

(2) For anti-sweat heaters on coolers (if in-
cluded): Without timers, control system or
other demand-based control, PTO = 0 per-
cent. With timers, control system or other
demand-based control, PTO = 75 percent. For
anti-sweat heaters on freezers (if included):
Without timers, control system or other
auto-shut-off systems, PTO = 0 percent. With
timers, control system or other demand-
based control, PTO = 50 percent.

(3) For all other electricity consuming de-
vices: Without timers, control system, or
other auto-shut-off systems, PTO = 0 per-
cent. If it can be demonstrated that the de-
vice is controlled by a preinstalled timer,
control system or other auto-shut-off sys-
tem, PTO = 25 percent.

(b) Calculate the power usage for each type
of electricity consuming device, Pua-comp.u.ts
kWh/day, as follows:

24h
(4-29)

and 25 percent of the total power is at-
tributed to u=ext;

t = index for each type of electricity con-
suming device with identical rated
power;

Praeauy = rated power of each component, of
type t, KW;

PTO,, = percent time off, for device of type
t, %; and

n,, = number of devices at the rated power of
type t, unitless.

(c) Calculate the total electrical energy
consumption for interior and exterior power,
Puaor, im (KWh/day) and Praio, exe (KWh/day),
respectively, as follows:

(4-30)

(4-31)

ternal facing side or internal to the non-
display door, of type t, kWh/day; and

Pracompext, « = the energy usage for an elec-
tricity consuming device sited on the ex-
ternal facing side of the non-display
door, of type t, kWh/day. For anti-sweat
heaters,
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(d) Calculate the total electrical energy
consumption, Phsor, KWh/day, as follows:

P,

Where:

Phawine = the total interior electrical energy
usage for the non-display door, of type t,
kWh/day; and

Pra-orexe = the total exterior electrical energy
usage for the non-display door, of type t,
kWh/day.

Cha-toad = Pra-totint X

Where:

EER = EER of walk-in cooler or freezer, Btu/
W-h; and

Podaworine = the total interior electrical energy
consumption for the non-display door,
kWh/day.

. Qcond-ng

nd—tot = Prnd—totint + Pna—totext

EER W-h

10 CFR Ch. Il (1-1-13 Edition)

(4-32)

4.5.3 Total Indirect Electricity
Consumption Due to Electrical Devices

(a) Select Energy Efficiency Ratio (EER),
as follows:

(1) For coolers, use EER = 12.4 Btu/Wh

(2) For freezers, use EER = 6.3 Btu/Wh

(b) Calculate the additional refrigeration
energy consumption due to thermal output
from electrical components associated with
the non-display door, Cud.i0ad, KWh/day, as fol-
lows:

3.412 Bru

(4-33)

4.5.4 Total Non-Display Door Energy
Consumption

(a) Select Energy Efficiency Ratio (EER),
as follows:

(1) For coolers, use EER = 12.4 Btuw/W-h

(2) For freezers, use EER = 6.3 Btu/W-h

(b) Calculate the total daily energy con-
sumption due to thermal load, Eng, thermal,
kWh/day, as follows:

24 hx1 kW

End,therma! = T EER

Where:

Qeond-na = the conduction load through the
non-display door, Btu/hr; and

Endtot = End.thermal + Pud—tot + Cioag

Where:

Eng, mermar = the total daily energy consump-
tion due to thermal load for the non-dis-
play door, KkWh/day;

Pnawot = the total electrical energy consump-
tion, KkWh/day; and

Cha10ada = additional refrigeration load due to
thermal output from electrical compo-
nents contained on the inside face of the
non-display door, KkWh/day.

1day »1000 W

(4-34)

EER = EER of walk-in (cooler or freezer),
Btuw/W-h.

(c) Calculate the total energy, Engqwi, KWh/
day, as follows:

(4-35)

5.0 Test Methods and Measurements

5.1 Measuring Floor and Non-floor Panel U-
factors

Follow the test procedure in ASTM C1363,
(incorporated by reference; see §431.303), ex-
actly, with these exceptions:
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(1) Test Sample Geometry Requirements

(i) Two (2) panels, 8 ft. £1 ft. long and 4 ft.
+1 ft. wide must be used.

(ii) The panel edges must be joined using
the manufacturer’s panel interface joining
system (e.g., camlocks, standard gasketing,
ete.).

(iii) The Panel Edge Test Region, see fig-
ure 1, must be cut using the following dimen-
sions:

1. If the panel contains framing members
(e.g. a wood frame), then the width of edge
(W) must be as wide as any framing member
plus 2 in. £0.25 in. For example, if the face of
the panel contains 1.5 in. thick framing
members around the edge of the panel, then

Pt. 431, Subpt. R, App. A

width of edge (W) = 3.5 in. #0.25 in and the
Panel Edge Test Region would be 7 in. +0.5
in. wide.

2. If the panel does not contain framing
members, then the width of edge (W) must be
4 in +0. 25 in.

3. Walk-in panels that utilize vacuum insu-
lated panels (VIP) for insulation, width of
edge (W) = the lesser of 4.5 in. +1 in. or the
maximum width that does not cause the VIP
to be pierced by the cutting device when the
edge region is cut.

(iv) Panel Core Test Region of length Y
and height Z, see Figure 1, must also be cut
from one of the two panels such that panel
length = Y + X, panel height = Z +X where
X=2W.

Panel Junction Y

i

. o

Sl S S (o

Panel 1

s

s ol e ol
o ol ol

e e

W
(——
X

s LT

i

i
\
Panel Core
Test Region

Figure 1 ASTM C1363 Test Regions (Note: diagram not drawn to scale)

(2) Testing Conditions

(i) The air temperature on the ‘‘hot side”’,
as denoted in ASTM C1363, of the non-floor
panel should be maintained at 75 °F +1 °F.

1. Exception: When testing floor panels,
the air temperature should be maintained at
55 °F +1 °F.

(ii) The temperature on the ‘‘cold side’’, as
denoted in ASTM C1363, of the panel should
be maintained at 35 °F +1 °F for the panels
used for walk-in coolers and —10 °F %1 °F for
panels used for walk-in freezers.
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(iii) The air velocity must be maintained
as natural convection conditions as de-
scribed in ASTM C1363. The test must be
completed using the masked method and
with surround panel in place as described in
ASTM C1363.

(3) Required Test Measurements

(i) Non-floor Panels

1. Panel Edge Region U-factor: Uns, cage

2. Panel Core Region U-factor: Ut core

(ii) Floor Panels

1. Floor Panel Edge Region U-factor: Uy,

edge

2. Floor Panel Core Region U-factor: Ug, core

5.2 Measuring Long Term Thermal
Resistance (LTTR) of Insulating Foam

Follow the test procedure in Annex C of
DIN EN 13164 or Annex C of DIN EN 13165 (as
applicable), (incorporated by reference; see
§431.303), exactly, with these exceptions:

(1) Temperatures During Thermal Resistance
Measurement

(i) For freezers: 20 °F +1 °F must be used.
(ii) For coolers: 55 °F 1 °F must be used.

(2) Sample Panel Preparation

(i) A 800mm x 800mm square (x thickness of
the panel) section cut from the geometric
center of the panel that is being tested must
be used as the sample for completing DIN EN
13165.

(ii) A 500mm x 500mm square (x thickness
of the panel) section cut from the geometric
center of the panel that is being tested must
be used as the sample for completing DIN EN
13164.

(3) Required Test Measurements

(i) Non-floor Panels

1. Long Term Thermal Resistance: Rirrrar
(ii) Floor Panels

1. Long Term Thermal Resistance: Rirrr.sp

5.3 TU-factor of Doors and Display Panels

(a) Follow the procedure in NFRC 100, (in-
corporated by reference; see §431.303), ex-
actly, with these exceptions:

(1) The average convective heat transfer
coefficient on both interior and exterior sur-
faces of the door should be based on the coef-
ficients described in section 4.3 of NFRC 100.

(2) Internal conditions:

(i) Air temperature of 35 °F (1.7 °C) for cool-
er doors and —10 °F (—23.3 °C) for freezer
doors

(ii) Mean inside radiant temperature must
be the same as shown in section 5.3(a)(2)(i),
above.

(3) External conditions

(i) Air temperature of 75 °F (23.9 °C)

10 CFR Ch. Il (1-1-13 Edition)

(ii) Mean outside radiant temperature
must be the same as section 5.3(a)(3)(i),
above.

(4) Direct solar irradiance = 0 W/m2 (Btwh-
f£2).

(b) Required Test Measurements

(i) Display Doors and Display Panels

1. Thermal Transmittance: Ugq

(ii) Non-Display Door

1. Thermal Transmittance: U,

[76 FR 21606, Apr. 15, 2011, as amended at 76
FR 31796, June 2, 2011; 76 FR 33632, June 9,
2011]

Subpart S—Metal Halide Lamp
Ballasts and Fixtures

SOURCE: 74 FR 12075, Mar. 23, 2009, unless
otherwise noted.

§431.321 Purpose and scope.

This subpart contains energy con-
servation requirements for metal ha-
lide lamp ballasts and fixtures, pursu-
ant to Part A of Title III of the Energy
Policy and Conservation Act, as
amended, 42 U.S.C. 6291-6309.

[75 FR 10966, Mar. 9, 2010]

§431.322 Definitions concerning metal
halide lamp ballasts and fixtures.

AC control signal means an alter-
nating current (AC) signal that is sup-
plied to the ballast using additional
wiring for the purpose of controlling
the ballast and putting the ballast in
standby mode.

Active mode means the condition in
which an energy-using product:

(1) Is connected to a main power
source;

(2) Has been activated; and

(3) Provides one or more main func-
tions.

Ballast means a device used with an
electric discharge lamp to obtain nec-
essary circuit conditions (voltage, cur-
rent, and waveform) for starting and
operating.

Ballast efficiency means, in the case of
a high intensity discharge fixture, the
efficiency of a lamp and ballast com-
bination, expressed as a percentage,
and calculated in accordance with the
following formula: Efficiency = Pouw/Pin
where:

(1) Pour equals the measured operating
lamp wattage;
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(2) P;, equals the measured operating
input wattage;

(3) The lamp, and the capacitor when
the capacitor is provided, shall con-
stitute a nominal system in accordance
with the ANSI C78.43, (incorporated by
reference; see §431.323);

(4) For ballasts with a frequency of 60
Hz, Pi, and P, shall be measured after
lamps have been stabilized according
to section 4.4 of ANSI (C82.6 (incor-
porated by reference; see §431.323) using
a wattmeter with accuracy specified in
section 4.5 of ANSI C82.6; and

(6) For ballasts with a frequency
greater than 60 Hz, P, and P,, shall
have a basic accuracy of 0.5 percent at
the higher of either 3 times the output
operating frequency of the ballast or
2.4 kHz.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency, and are rated to oper-
ate a given lamp type and wattage.

DC control signal means a direct cur-
rent (DC) signal that is supplied to the
ballast using additional wiring for the
purpose of controlling the ballast and
putting the ballast in standby mode.

Electronic ballast means a device that
uses semiconductors as the primary
means to control lamp starting and op-
eration.

Metal halide ballast means a ballast
used to start and operate metal halide
lamps.

Metal halide lamp means a high inten-
sity discharge lamp in which the major
portion of the light is produced by radi-
ation of metal halides and their prod-
ucts of dissociation, possibly in com-
bination with metallic vapors.

Metal halide lamp fixture means a
light fixture for general lighting appli-
cation designed to be operated with a
metal halide lamp and a ballast for a
metal halide lamp.

Off mode means the condition in
which an energy-using product:

(1) Is connected to a main power
source; and

§431.323

(2) Is not providing any standby or
active mode function.

PLC control signal means a power line
carrier (PLC) signal that is supplied to
the ballast using the input ballast wir-
ing for the purpose of controlling the
ballast and putting the ballast in
standby mode.

Probe-start metal halide ballast means
a ballast that starts a probe-start
metal halide lamp that contains a
third starting electrode (probe) in the
arc tube, and does not generally con-
tain an igniter but instead starts lamps
with high ballast open circuit voltage.

Pulse-start metal halide ballast means
an electronic or electromagnetic bal-
last that starts a pulse-start metal ha-
lide lamp with high voltage pulses,
where lamps shall be started by the
ballast first providing a high voltage
pulse for ionization of the gas to
produce a glow discharge and then
power to sustain the discharge through
the glow-to-arc transition.

Standby mode means the condition in
which an energy-using product:

(1) Is connected to a main power
source; and

(2) Offers one or more of the fol-
lowing user-oriented or protective
functions:

(i) To facilitate the activation or de-
activation of other functions (includ-
ing active mode) by remote switch (in-
cluding remote control), internal sen-
sor, or timer;

(ii) Continuous functions, including
information or status displays (includ-
ing clocks) or sensor-based functions.

Wireless control signal means a wire-
less signal that is radiated to and re-
ceived by the ballast for the purpose of
controlling the ballast and putting the
ballast in standby mode.

[74 FR 12075, Mar. 23, 2009, as amended at 75
FR 10966, Mar. 9, 2010; 74 FR 12074, Mar. 23,
2009]

TEST PROCEDURES

§431.323 Materials
reference.

incorporated by

(a) General. We incorporate by ref-
erence the following standards into
subpart S of part 431. The material list-
ed has been approved for incorporation
by reference by the Director of the
Federal Register in accordance with 5
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U.S.C. 552(a) and 1 CFR part 51. Any
subsequent amendment to a standard
by the standard-setting organization
will not affect the DOE regulations un-
less and until amended by DOE. Mate-
rial is incorporated as it exists on the
date of the approval and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030 or
go to hitp://www.archives.gov/
federal register/
code of federal regulations/
ibr _locations.html. Also, this material
is available for inspection at U.S. De-
partment of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, 6th
Floor, 950 I’Enfant Plaza, SW., Wash-
ington, DC 20024, 202-586-2945, between 9
a.m. and 4 p.m., Monday through Fri-
day, except Federal holidays, or go to:
hitp://wwwl.eere.energy.gov/buildings/
appliance standards/. Standards can be
obtained from the sources listed below.

(b) ANSI. American National Stand-
ards Institute, 26 W. 43rd Street, 4th
Floor, New York, NY 10036, 212-642-4900,
or go to http:/www.ansi.org.

(1) ANSI (C78.43-2004, Revision and
consolidation of ANSI (C78.1372-1997,

18741997, .1375-1997, .1376-1997, .1377-
1997, .1378-1997, .1379-1997, .1382-1997,
.1384-1997, and  .1650-2003  (‘‘ANSI

C178.43’), American National Standard
for electric lamps: Single-Ended Metal
Halide Lamps, approved May b5, 2004,
IBR approved for §431.322;

(2) ANSI (82.6-2005, Proposed Revi-
sion of ANSI C82.6-1985 (‘‘ANSI C82.6”),
American National Standard for Lamp
Ballasts—Ballasts for High-Intensity
Discharge Lamps—Methods of Meas-
urement, approved February 14, 2005,
IBR approved for §431.322; and §431.324.

(c) NFPA. National Fire Protection
Association, 11 Tracy Drive, Avon, MA
02322, 1-800-344-3555, or go to http:/
www.nfpa.org;

(1) NFPA 70-2002 (‘““NFPA 70”), Na-
tional Electrical Code 2002 Edition, IBR
approved for §431.326;

(2) [Reserved]

(e) UL. Underwriters Laboratories,
Inc., COMM 2000, 1414 Brook Drive,

10 CFR Ch. Il (1-1-13 Edition)

Downers Grove, IL 60515, 1-888-853-3503,
or go to http:/www.ul.com.

(1) UL 1029 (ANSI/UL 1029-2007) (‘UL
1029”’), Standard for Safety High-Inten-
sity-Discharge Lamp Ballasts, 5th edi-
tion, May 25, 1994, which consists of
pages dated May 25, 1994, September 28,
1995, August 3, 1998, February 7, 2001
and December 11, 2007, IBR approved
for §431.326.

(2) [Reserved]

[74 FR 12075, Mar. 23, 2009, as amended at 75
FR 10966, Mar. 9, 2010]

§431.324 Uniform test method for the
measurement of energy efficiency
and standby mode energy consump-
tion of metal halide lamp ballasts.

(a) Scope. This section provides test
procedures for measuring, pursuant to
EPCA, the energy efficiency of metal
halide ballasts.

(b) Testing and Calculations Active
Mode. (1)(i) Test Conditions. The power
supply, ballast test conditions, lamp
position, lamp stabilization, and test
instrumentation shall all conform to
the requirements specified in section
4.0, ““General Conditions for Electrical
Performance Tests,”” of ANSI C82.6 (in-
corporated by reference; see §431.323).
Ambient temperatures for the testing
period shall be maintained at 25 °C 45
°C. Airflow in the room for the testing
period shall be <0.5 meters/second. The
ballast shall be operated until equi-
librium. Lamps used in the test shall
conform to the general requirements in
section 4.4.1 of ANSI C82.6 and be sea-
soned for a minimum of 100 hour prior
to use in ballast tests. Basic lamp sta-
bilization shall conform to the general
requirements in section 4.4.2 of ANSI
C82.6, and stabilization shall be reached
when the lamp’s electrical characteris-
tics vary by no more than 3-percent in
three consecutive 10- to 15-minute in-
tervals measured after the minimum
burning time of 30 minutes. After the
stabilization process has begun, the
lamp shall not be moved or reposi-
tioned until after the testing is com-
plete. In order to avoid heating up the
test ballast during lamp stabilization,
which could cause resistance changes
and result in unrepeatable data, it is
necessary to warm up the lamp on a
standby ballast. This standby ballast
should be a commercial ballast of a
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type similar to the test ballast in order
to be able to switch a stabilized lamp
to the test ballast without extin-
guishing the lamp. Fast-acting or
make-before-break switches are rec-
ommended to prevent the lamps from
extinguishing during switchover.

(ii) Alternative Stabilization Method.
In cases where switching without ex-
tinguishing the lamp is impossible or
for low-frequency electronic ballasts,
the following alternative stabilization
method shall be used. The lamp charac-
teristics are determined using a ref-
erence ballast and recorded for future
comparison. The same lamp is to be
driven by the ballast under test until
the ballast reaches operational sta-
bility. Operational stability is defined
by three consecutive measurements, 5
minutes apart, of the lamp power
where the three readings are within 2.5
percent. The electrical measurements
are to be taken within 5 minutes after
conclusion of the stabilization period.

(2) Test Measurement. The ballast
input power and lamp output power
during operating conditions shall be
measured in accordance with the meth-
ods specified in section 6.0, ‘‘Ballast
Measurements (Multiple-Supply Type
Ballasts)”” of the ANSI C82.6 (incor-
porated by reference; see §431.323).

(3) Efficiency Calculation. The meas-
ured lamp output power shall be di-
vided by the ballast input power to de-
termine the percent efficiency of the
ballast under test.

(c) Testing and Calculations-Standby
Mode. The measurement of standby
mode need not be performed to deter-
mine compliance with energy conserva-
tion standards for metal halide lamp
fixtures at this time. The above state-
ment will be removed as part of the

§431.324

rulemaking to amend the energy con-
servation standards for metal halide
lamp fixtures to account for standby
mode energy consumption, and the fol-
lowing shall apply on the compliance
date for such requirements. However,
all representations related to standby
mode energy consumption of these
products made after September 7, 2010,
must be based upon results generated
under this test procedure.

(1) Test Conditions. The power supply,
ballast test conditions, and test instru-
mentation shall all conform to the re-
quirements specified in section 4.0,
“‘General Conditions for Electrical Per-
formance Tests,”” of the ANSI C82.6 (in-
corporated by reference; see §431.323)
Ambient temperatures for the testing
period shall be maintained at 25 °C +5
°C. Send a signal to the ballast in-
structing it to have zero light output
using the appropriate ballast commu-
nication protocol or system for the bal-
last being tested.

(2) Measurement of Main Input Power.
Measure the input power (watts) to the
ballast in accordance with the methods
specified in section 6.0, ‘‘Ballast Meas-
urements (Multiple-Supply Type Bal-
lasts)”’ of the ANSI C82.6 (incorporated
by reference; see §431.323).

(3) Measurement of Control Signal
Power. The power from the control sig-
nal path is measured using all applica-
ble methods described below:

(i) DC Control Signal. Measure the DC
control signal voltage, using a
voltmeter (V), and current, using an
ammeter (A) connected to the ballast
in accordance with the circuit shown in
Figure 1. The DC control signal power
is calculated by multiplying the DC
control signal voltage by the DC con-
trol signal current.
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10 CFR Ch. Il (1-1-13 Edition)

INPUT POWER

BALLAST

Figure 1. Circuit for Measuring DC Control Signal Power in Standby Mode

(i1) AC Control Signal. Measure the AC
control signal power (watts), using a
wattmeter capable of indicating true

RMS power in watts (W), connected to
the ballast in accordance with the cir-
cuit shown in Figure 2.

BALLAST

Figure 2. Circuit for Measuring AC Control Signal Power in Standby Mode

(iii) Power Line Carrier (PLC) Control
Signal. Measure the PLC control signal
power (watts), using a wattmeter capa-
ble of indicating true RMS power in
watts (W) connected to the ballast in
accordance with the circuit shown in
Figure 3. The wattmeter must have a

frequency response that is at least 10
times higher than the PLC being meas-
ured to measure the PLC signal cor-
rectly. The wattmeter must also be
high-pass filtered to filter out power at
60 Hz.
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§431.382

INPUT POWER

BALLAST

LAMP

Figure 3. Circuit for Measuring PLC Control Signal Power in Standby Mode

[74 FR 12075, Mar. 23, 2009, as amended at 75
FR 10966, Mar. 9, 2010]

ENERGY CONSERVATION STANDARDS

§431.326 Energy conservation stand-
ards and their effective dates.

(a) Except as provided in paragraph
(b) of this section, each metal halide
lamp fixture manufactured on or after
January 1, 2009, and designed to be op-
erated with lamps rated greater than
or equal to 150 watts but less than or
equal to 500 watts shall contain—

(1) A pulse-start metal halide ballast
with a minimum ballast efficiency of 88
percent;

(2) A magnetic probe-start ballast
with a minimum ballast efficiency of 94
percent; or

(3) A nonpulse-start electronic bal-
last with either a minimum ballast ef-
ficiency of 92 percent for wattages
greater than 250 watts; or a minimum
ballast efficiency of 90 percent for
wattages less than or equal to 250
watts.

(b) The standards described in para-
graph (a) of this section do not apply
to—

(1) Metal halide lamp fixtures with
regulated lag ballasts;

(2) Metal halide lamp fixtures that
use electronic ballasts that operate at
480 volts; or

(3) Metal halide lamp fixtures that;

(i) Are rated only for 150 watt lamps;

(ii) Are rated for use in wet locations;
as specified by the National Fire Pro-
tection Association in NFPA 70 (incor-
porated by reference; see §431.323); and

(iii) Contain a ballast that is rated to
operate at ambient air temperatures
above 50 °C, as specified in UL 1029, (in-
corporated by reference; see §431.323).

Subpart T [Reserved]

Subpart U—Enforcement for
Electric Motors

SOURCE: 69 FR 61941, Oct. 21, 2004, unless
otherwise noted. Redesignated at 70 FR 60416,
Oct. 18, 2005.

§431.381 Purpose and scope for elec-
tric motors.

This subpart describes violations of
EPCA’s energy conservation require-
ments, specific procedures we will fol-
low in pursuing alleged non-compliance
of an electric motor with an applicable
energy conservation standard or label-
ing requirement, and general proce-
dures for enforcement action, largely
drawn directly from EPCA, that apply
to electric motors.

[76 FR 12505, Mar. 7, 2011]

§431.382 Prohibited acts.

(a) Each of the following is a prohib-
ited act under sections 332 and 345 of
the Act:

(1) Distribution in commerce by a
manufacturer or private labeler of any
“new covered equipment’ which is not
labeled in accordance with an applica-
ble labeling rule prescribed in accord-
ance with Section 344 of the Act, and in
this part;

(2) Removal from any ‘‘new covered
equipment’ or rendering illegible, by a
manufacturer, distributor, retailer, or
private labeler, of any label required
under this part to be provided with
such covered equipment;

(3) Failure to permit access to, or
copying of records required to be sup-
plied under the Act and this part, or
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failure to make reports or provide
other information required to be sup-
plied under the Act and this part;

(4) Advertisement of an electric
motor or motors, by a manufacturer,
distributor, retailer, or private labeler,
in a catalog from which the equipment
may be purchased, without including in
the catalog all information as required
by §431.31(b)(1), provided, however, that
this shall not apply to an advertise-
ment of an electric motor in a catalog
if distribution of the catalog began be-
fore the effective date of the labeling
rule applicable to that motor;

(5) Failure of a manufacturer to sup-
ply at his expense a reasonable number
of units of covered equipment to a test
laboratory designated by the Sec-
retary;

(6) Failure of a manufacturer to per-
mit a representative designated by the
Secretary to observe any testing re-
quired by the Act and this part, and to
inspect the results of such testing; and

(7) Distribution in commerce by a
manufacturer or private labeler of any
new covered equipment which is not in
compliance with an applicable energy
efficiency standard prescribed under
the Act and this part.

(b) In accordance with sections 333
and 345 of the Act, any person who
knowingly violates any provision of
paragraph (a) of this section may be
subject to assessment of a civil penalty
of no more than $110 for each violation.
Each violation of paragraphs (a)(1), (2),
and (7) of this section shall constitute
a separate violation with respect to
each unit of any covered equipment,
and each day of noncompliance with
paragraphs (a)(3) through (6) of this
section shall constitute a separate vio-
lation.

(c) For purposes of this section:

(1) The term ‘‘new covered equip-
ment”’ means covered equipment the
title of which has not passed to a pur-
chaser who buys such product for pur-
poses other than:

(i) Reselling it; or

(ii) Leasing it for a period in excess
of one year; and

(2) The term ‘‘knowingly’ means:

(i) Having actual knowledge; or

(ii) Presumed to have knowledge
deemed to be possessed by a reasonable
person who acts in the circumstances,

10 CFR Ch. Il (1-1-13 Edition)

including knowledge obtainable upon
the exercise of due care.

§431.383 Enforcement process for elec-
tric motors.

(a) Test notice. Upon receiving infor-
mation in writing, concerning the en-
ergy performance of a particular elec-
tric motor sold by a particular manu-
facturer or private labeler, which indi-
cates that the electric motor may not
be in compliance with the applicable
energy efficiency standard, or upon un-
dertaking to ascertain the accuracy of
the efficiency rating on the nameplate
or in marketing materials for an elec-
tric motor, disclosed pursuant to sub-
part B of this part, the Secretary may
conduct testing of that electric motor
under this subpart by means of a test
notice addressed to the manufacturer
in accordance with the following re-
quirements:

(1) The test notice procedure will
only be followed after the Secretary or
his/her designated representative has
examined the underlying test data (or,
where appropriate, data as to use of an
alternative efficiency determination
method) provided by the manufacturer
and after the manufacturer has been
offered the opportunity to meet with
the Department to verify, as applica-
ble, compliance with the applicable ef-
ficiency standard, or the accuracy of
labeling information, or both. In addi-
tion, where compliance of a basic
model was certified based on an AEDM,
the Department shall have the discre-
tion to pursue the provisions of
§431.17(a)(4)(iii) prior to invoking the
test notice procedure. A representative
designated by the Secretary shall be
permitted to observe any re-
verification procedures undertaken
pursuant to this subpart, and to in-
spect the results of such reverification.

(2) The test notice will be signed by
the Secretary or his/her designee. The
test notice will be mailed or delivered
by the Department to the plant man-
ager or other responsible official, as
designated by the manufacturer.

(3) The test notice will specify the
model or basic model to be selected for
testing, the method of selecting the
test sample, the date and time at
which testing shall be initiated, the
date by which testing is scheduled to

640



Department of Energy

be completed and the facility at which
testing will be conducted. The test no-
tice may also provide for situations in
which the specified basic model is un-
available for testing, and may include
alternative basic models.

(4) The Secretary may require in the
test notice that the manufacturer of an
electric motor shall ship at his expense
a reasonable number of units of a basic
model specified in such test notice to a
testing laboratory designated by the
Secretary. The number of units of a
basic model specified in a test notice
shall not exceed 20.

(5) Within five working days of the
time the units are selected, the manu-
facturer shall ship the specified test
units of a basic model to the testing
laboratory.

(b) Testing laboratory. Whenever the
Department conducts enforcement
testing at a designated laboratory in
accordance with a test notice under
this section, the resulting test data
shall constitute official test data for
that basic model. Such test data will
be used by the Department to make a
determination of compliance or non-
compliance if a sufficient number of
tests have been conducted to satisfy
the requirements of appendix A of this
subpart.

(c) Sampling. The determination that
a manufacturer’s basic model complies
with its labeled efficiency, or the appli-
cable energy efficiency standard, shall
be based on the testing conducted in
accordance with the statistical sam-
pling procedures set forth in appendix
A of this subpart and the test proce-
dures set forth in appendix B to sub-
part B of this part.

(d) Test unit selection. A Department
inspector shall select a batch, a batch
sample, and test units from the batch
sample in accordance with the provi-
sions of this paragraph and the condi-
tions specified in the test notice.

(1) The batch may be subdivided by
the Department utilizing criteria spec-
ified in the test notice.

(2) A batch sample of up to 20 units
will then be randomly selected from
one or more subdivided groups within
the batch. The manufacturer shall keep
on hand all units in the batch sample
until such time as the basic model is

§431.383

determined to be in compliance or non-
compliance.

(3) Individual test units comprising
the test sample shall be randomly se-
lected from the batch sample.

(4) All random selection shall be
achieved by sequentially numbering all
of the units in a batch sample and then
using a table of random numbers to se-
lect the units to be tested.

(e) Test unit preparation. (1) Prior to
and during the testing, a test unit se-
lected in accordance with paragraph (d)
of this section shall not be prepared,
modified, or adjusted in any manner
unless such preparation, modification,
or adjustment is allowed by the appli-
cable Department of Energy test proce-
dure. One test shall be conducted for
each test unit in accordance with the
applicable test procedures prescribed in
appendix B to subpart B of this part.

(2) No quality control, testing, or as-
sembly procedures shall be performed
on a test unit, or any parts and sub-as-
semblies thereof, that is not performed
during the production and assembly of
all other units included in the basic
model.

(3) A test unit shall be considered de-
fective if such unit is inoperative or is
found to be in noncompliance due to
failure of the unit to operate according
to the manufacturer’s design and oper-
ating instructions. Defective units, in-
cluding those damaged due to shipping
or handling, shall be reported imme-
diately to the Department. The Depart-
ment shall authorize testing of an addi-
tional unit on a case-by-case basis.

(f) Testing at manufacturer’s option. (1)
If a manufacturer’s basic model is de-
termined to be in noncompliance with
the applicable energy performance
standard at the conclusion of Depart-
ment testing in accordance with the
sampling plan specified in appendix A
of this subpart, the manufacturer may
request that the Department conduct
additional testing of the basic model
according to procedures set forth in ap-
pendix A of this subpart.

(2) All units tested under this para-
graph shall be selected and tested in
accordance with the provisions given in
paragraphs (a) through (e) of this sec-
tion.
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(3) The manufacturer shall bear the
cost of all testing conducted under this
paragraph.

(4) The manufacturer shall cease dis-
tribution of the basic model tested
under the provisions of this paragraph
from the time the manufacturer elects
to exercise the option provided in this
paragraph until the basic model is de-
termined to be in compliance. The De-
partment may seek civil penalties for
all units distributed during such pe-
riod.

(5) If the additional testing results in
a determination of compliance, a no-
tice of allowance to resume distribu-
tion shall be issued by the Department.

§431.384 [Reserved]

§431.385 Cessation of distribution of a
basic model of an electric motor.

(a) In the event that a model of an
electric motor is determined non-com-
pliant by the Department in accord-
ance with §431.192 or if a manufacturer
or private labeler determines a model
of an electric motor to be in non-
compliance, then the manufacturer or
private labeler shall:

(1) Immediately cease distribution in
commerce of the basic model.

(2) Give immediate written notifica-
tion of the determination of non-
compliance, to all persons to whom the
manufacturer has distributed units of
the basic model manufactured since
the date of the last determination of
compliance.

(3) Pursuant to a request made by the
Secretary, provide the Department
within 30 days of the request, records,
reports, and other documentation per-
taining to the acquisition, ordering,
storage, shipment, or sale of a basic
model determined to be in noncompli-
ance.

(4) The manufacturer may modify the
non-compliant basic model in such
manner as to make it comply with the
applicable performance standard. Such
modified basic model shall then be
treated as a new basic model and must
be certified in accordance with the pro-
visions of this subpart; except that in
addition to satisfying all requirements
of this subpart, the manufacturer shall
also maintain records that dem-
onstrate that modifications have been

10 CFR Ch. Il (1-1-13 Edition)

made to all units of the new basic
model prior to distribution in com-
merce.

(b) If a basic model is not properly
certified in accordance with the re-
quirements of this subpart, the Sec-
retary may seek, among other rem-
edies, injunctive action to prohibit dis-
tribution in commerce of such basic
model.

§431.386 Remedies.

If the Secretary determines that a
basic model of any covered equipment
does not comply with an applicable en-
ergy conservation standard:

(a) The Secretary will notify the
manufacturer, private labeler, or any
other person as required, of this finding
and of the Secretary’s intent to seek a
judicial order restraining further dis-
tribution in commerce of units of such
a basic model unless the manufacturer,
private labeler or other person as re-
quired, delivers, within 15 calendar
days, a satisfactory statement to the
Secretary, of the steps the manufac-
turer, private labeler or other person
will take to insure that the noncompli-
ant basic model will no longer be dis-
tributed in commerce. The Secretary
will monitor the implementation of
such statement.

(b) If the manufacturer, private la-
beler or any other person as required,
fails to stop distribution of the non-
compliant basic model, the Secretary
may seek to restrain such violation in
accordance with sections 334 and 345 of
the Act.

(c) The Secretary will determine
whether the facts of the case warrant
the assessment of civil penalties for
knowing violations in accordance with
sections 333 and 345 of the Act.

§431.387 Hearings and appeals.

(a) Under sections 333(d) and 345 of
the Act, before issuing an order assess-
ing a civil penalty against any person,
the Secretary must provide to such a
person a notice of the proposed pen-
alty. Such notice must inform the per-
son that such person can choose (in
writing within 30 days after receipt of
the notice) to have the procedures of
paragraph (c) of this section (in lieu of
those in paragraph (b) of this section)
apply with respect to such assessment.
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(b)(1) Unless a person elects, within
30 calendar days after receipt of a no-
tice under paragraph (a) of this section,
to have paragraph (c) of this section
apply with respect to the civil penalty
under paragraph (a), the Secretary will
assess the penalty, by order, after pro-
viding an opportunity for an agency
hearing under 5 U.S.C. 554, before an
administrative law judge appointed
under 5 U.S.C. 3105, and making a de-
termination of violation on the record.
Such assessment order will include the
administrative law judge’s findings and
the basis for such assessment.

(2) Any person against whom the Sec-
retary assesses a penalty under this
paragraph may, within 60 calendar
days after the date of the order assess-
ing such penalty, initiate action in the
United States Court of Appeals for the
appropriate judicial circuit for judicial
review of such order in accordance with
5 U.S.C. chapter 7. The court will have
jurisdiction to enter a judgment af-
firming, modifying, or setting aside in
whole or in part, the order of the Sec-
retary, or the court may remand the
proceeding to the Secretary for such
further action as the court may direct.

(c)(1) In the case of any civil penalty
with respect to which the procedures of
this paragraph have been elected, the
Secretary will promptly assess such
penalty, by order, after the date of the
receipt of the notice under paragraph
(a) of this section of the proposed pen-
alty.

(2) If the person has not paid the civil
penalty within 60 calendar days after
the assessment has been made under
paragraph (c)(1) of this section, the
Secretary will institute an action in
the appropriate District Court of the
United States for an order affirming
the assessment of the civil penalty.
The court will have authority to re-
view de novo the law and the facts in-
volved and jurisdiction to enter a judg-
ment enforcing, modifying, and enforc-
ing as so modified, or setting aside in
whole or in part, such assessment.

(3) Any election to have this para-
graph apply can only be revoked with
the consent of the Secretary.

(d) If any person fails to pay an as-
sessment of a civil penalty after it has
become a final and unappealable order
under paragraph (b) of this section, or

Pt. 431, Subpt. U, App. A

after the appropriate District Court
has entered final judgment in favor of
the Secretary under paragraph (c) of
this section, the Secretary will insti-
tute an action to recover the amount
of such penalty in any appropriate Dis-
trict Court of the United States. In
such action, the validity and appro-
priateness of such final assessment
order or judgment will not be subject
to review.

(e)(1) In accordance with the provi-
sions of sections 333(d)(5)(A) and 345 of
the Act and notwithstanding the provi-
sions of title 28, United States Code, or
Section 502(c) of the Department of En-
ergy Organization Act, the General
Counsel of the Department of Energy
(or any attorney or attorneys within
DOE designated by the Secretary) will
represent the Secretary, and will su-
pervise, conduct, and argue any civil
litigation to which paragraph (c) of
this section applies (including any re-
lated collection action under paragraph
(d) of this section) in a court of the
United States or in any other court,
except the Supreme Court of the
United States. However, the Secretary
or the General Counsel will consult
with the Attorney General concerning
such litigation and the Attorney Gen-
eral will provide, on request, such as-
sistance in the conduct of such litiga-
tion as may be appropriate.

(2) In accordance with the provisions
of sections 333(d)(6)(B) and 345 of the
Act, and subject to the provisions of
Section 502(c) of the Department of En-
ergy Organization Act, the Secretary
will be represented by the Attorney
General, or the Solicitor General, as
appropriate, in actions under this sec-
tion, except to the extent provided in
paragraph (e)(1) of this section.

(3) In accordance with the provisions
of Section 333(d)(5)(c) and 345 of the
Act, Section 402(d) of the Department
of Energy Organization Act will not
apply with respect to the function of
the Secretary under this section.

APPENDIX A TO SUBPART U OF PART
431—SAMPLING PLAN FOR ENFORCE-
MENT TESTING OF ELECTRIC Mo-
TORS

Step 1. The first sample size (n;) must be
five or more units.
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Step 2. Compute the mean (X; of the meas-
ured energy performance of the n; units in
the first sample as follows:

nj

= 1
Xi=—¥X;, ()
o
where X; is the measured full-load efficiency
of unit i.

Step 3. Compute the sample standard devi-
ation (S;) of the measured full-load effi-
ciency of the n, units in the first sample as
follows:

nj 2

> (X -X))
i=r @)
n -1

Step 4. Compute the standard error
(SE(X,)) of the mean full-load efficiency of
the first sample as follows:

S

3
Jar

Step 5. Compute the lower control limit
(LCL;) for the mean of the first sample using
RE as the desired mean as follows:

SE (X,)=

LCL, = RE - tSE (Yl) (4)

where: RE is the applicable EPCA nominal
full-load efficiency when the test is to deter-
mine compliance with the applicable statu-
tory standard, or is the labeled nominal full-
load efficiency when the test is to determine
compliance with the labeled efficiency value,
and t is the 2.5th percentile of a t-distribu-
tion for a sample size of n,, which yields a
97.5 percent confidence level for a one-tailed
t-test.

Step 6. Compare the mean of the first sam-
ple (X,) with the lower control limit (LCL;)
to determine one of the following:

(i) If the mean of the first sample is below
the lower control limit, then the basic model
is in non-compliance and testing is at an
end.

(ii) If the mean is equal to or greater than
the lower control limit, no final determina-
tion of compliance or non-compliance can be
made; proceed to Step 7.

Step 7. Determine the recommended sam-
ple size (n) as follows:

{tSl(IZO - O.2RE)} ?
n=| 0L 0RE) )
RE (20— 0.2RE)

where S;, RE and t have the values used in
Steps 3 and 5, respectively. The factor

120-0.2RE
RE (20 - 0.2RE)
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is based on a 20 percent tolerance in the
total power loss at full-load and fixed output
power.

Given the value of n, determine one of the
following:

(i) If the value of n is less than or equal to
n, and if the mean energy efficiency of the
first sample (X;) is equal to or greater than
the lower control limit (LCL,), the basic
model is in compliance and testing is at an
end.

(ii) If the value of n is greater than nl, the
basic model is in non-compliance. The size of
a second sample n, is determined to be the
smallest integer equal to or greater than the
difference n—n,. If the value of n, so cal-
culated is greater than 20—nl, set n, equal to
20—n,.

Step 8. Compute the combined (X,) mean of
the measured energy performance of the n,
and n, units of the combined first and second
samples as follows:

_ 1 nj+n,
X,=—— YX. (6
2 n, +n, ; ! ©

Step 9. Compute the standard error
(SE(X5,)) of the mean full-load efficiency of
the n; and n, units in the combined first and
second samples as follows:

S

\yn; +n, @

(Note that S, is the value obtained above in
Step 3.)

Step 10. Set the lower control limit (LCL,)
to,

SE (X,) =

LCL, =RE—tSE (X,)  (8)vb’ —4ac

where t has the value obtained in Step 5, and
compare the combined sample mean (X,) to
the lower control limit (LCL,) to find one of
the following: B

(i) If the mean of the combined sample (X5)
is less than the lower control limit (LCL,),
the basic model is in non-compliance and
testing is at an end.

_(ii) If the mean of the combined sample
(X5) is equal to or greater than the lower
control limit (L.CL,), the basic model is in
compliance and testing is at an end.

MANUFACTURER-OPTION TESTING

If a determination of non-compliance is
made in Steps 6, 7 or 10, of this appendix A,
the manufacturer may request that addi-
tional testing be conducted, in accordance
with the following procedures.

Step A. The manufacturer requests that an
additional number, ns;, of units be tested,
with n3 chosen such that n; + n, + n3 does not
exceed 20.

Step B. Compute the mean full-load effi-
ciency, standard error, and lower control
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limit of the new combined sample in accord-
ance with the procedures prescribed in Steps
8, 9, and 10, of this appendix A.

Step C. Compare the mean performance of
the new combined sample to the lower con-
trol limit (LCL,) to determine one of the fol-
lowing:

(a) If the new combined sample mean is
equal to or greater than the lower control
limit, the basic model is in compliance and
testing is at an end.

(b) If the new combined sample mean is
less than the lower control limit and the
value of n; + n, + n3 is less than 20, the man-
ufacturer may request that additional units
be tested. The total of all units tested may
not exceed 20. Steps A, B, and C are then re-
peated.

(c) Otherwise, the basic model is deter-
mined to be in non-compliance.

Subpart V—General Provisions

SOURCE: 69 FR 61941, Oct. 21, 2004, unless
otherwise noted. Redesignated at 70 FR 60417,
Oct. 18, 2005.

§431.401 Petitions for waiver, and ap-
plications for interim waiver, of test
procedure.

(a) General criteria. (1) Any interested
person may submit a petition to waive
for a particular basic model any re-
quirements of §§431.16, 431.76, 431.86,
431.96, and 431.106 of this part, upon the
grounds that either the basic model
contains one or more design character-
istics which prevent testing of the
basic model according to the prescribed
test procedures, or the prescribed test
procedures may evaluate the basic
model in a manner so unrepresentative
of its true energy consumption charac-
teristics as to provide materially inac-
curate comparative data.

(2) Any person who has submitted a
Petition for Waiver as provided in this
subpart, may also file an Application
for Interim Waiver of the applicable
test procedure requirements.

(b) Submission, content, and publica-
tion. (1) A Petition for Waiver shall be
submitted either electronically to
AS  Waiver Requests@ee.doe.gov or by
mail, in triplicate, to U.S. Department
of Energy, Building Technologies Pro-
gram, Test Procedure Waiver, 1000
Independence Avenue, SW., Mailstop
EE-2J, Washington, DC 20585-0121. Each
Petition for Waiver shall:

§431.401
(i) Identify the particular basic
model(s) for which a waiver is re-

quested, the design characteristic(s)
constituting the grounds for the peti-
tion, and the specific requirements
sought to be waived, and must discuss
in detail the need for the requested
waiver;

(ii) Identify manufacturers of all
other basic models marketed in the
United States and known to the peti-
tioner to incorporate similar design
characteristic(s);

(iii) Include any alternate test proce-
dures known to the petitioner to evalu-
ate the characteristics of the basic
model in a manner representative of its
energy consumption; and

(iv) Be signed by you or by an au-
thorized representative. In accordance
with the provisions set forth in 10 CFR
1004.11, any request for confidential
treatment of any information con-
tained in a Petition for Waiver or in
supporting documentation must be ac-
companied by a copy of the petition,
application or supporting documenta-
tion from which the information
claimed to be confidential has been de-
leted. DOE will publish in the FEDERAL
REGISTER the petition and supporting
documents from which confidential in-
formation, as determined by DOE, has
been deleted in accordance with 10 CFR
1004.11 and will solicit comments, data
and information with respect to the de-
termination of the petition.

(2) You must submit any Application
for Interim Waiver in triplicate, with
the required three copies of the Peti-
tion for Waiver, to the Assistant Sec-
retary for Energy Efficiency and Re-
newable Energy, U.S. Department of
Energy. Each Application for Interim
Waiver must reference the Petition for
Waiver by identifying the particular
basic model(s) for which you seek a
waiver and temporary exception. Each
Application for Interim Waiver must
demonstrate likely success of the Peti-
tion for Waiver and address what eco-
nomic hardship and/or competitive dis-
advantage is likely to result absent a
favorable determination on the Appli-
cation for Interim Waiver. You or an
authorized representative must sign
the Application for Interim Waiver.

(c) Notification to other manufacturers.
(1) After filing a Petition for Waiver
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with DOE, and after DOE has published
the Petition for Waiver in the FEDERAL
REGISTER, you must, within five work-
ing days of such publication, notify in
writing all known manufacturers of do-
mestically marketed units of the same
product type (as defined in Section
340(1) of the Act) and must include in
the notice a statement that DOE has
published in the FEDERAL REGISTER on
a certain date the Petition for Waiver
and supporting documents from which
confidential information, if any, as de-
termined by DOE, has been deleted in
accordance with 10 CFR 1004.11. In com-
plying with the requirements of this
paragraph, you must file with DOE a
statement certifying the names and ad-
dresses of each person to whom you
have sent a notice of the Petition for
Waiver.

(2) If you apply for Interim Waiver,
whether filing jointly with or subse-
quent to your Petition for Waiver with
DOE, you must concurrently notify in
writing all known manufacturers of do-
mestically marketed units of the same
product type (as defined in Section
340(1) of the Act), and must include in
the notice a copy of the Petition for
Waiver and a copy of the Application
for Interim Waiver. In complying with
this section, you must in the written
notification include a statement that
the Assistant Secretary for Energy Ef-
ficiency and Renewable Energy will re-
ceive and consider timely written com-
ments on the Application for Interim
Waiver. Upon filing an Application for
Interim Waiver, you must in complying
with the requirements of this para-
graph certify to DOE that a copy of
these documents has been sent to all
known manufacturers of domestically
marked units of the same product type
(as listed in Section 340(1) of the Act).
Such certification must include the
names and addresses of such persons.
You must comply with the provisions
of paragraph (c)(1) of this Section with
respect to the petition for waiver.

(d) Comments; responses to comments.
(1) Any person submitting written com-
ments to DOE with respect to an Appli-
cation for Interim Waiver must also
send a copy of the comments to the ap-
plicant.

(2) Any person submitting written
comments to DOE with the respect to a
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Petition for Waiver must also send a
copy of such comments to the peti-
tioner. In accordance with paragraph
(b)(1) of this section, a petitioner may
submit a rebuttal statement to the As-
sistant Secretary for Energy Efficiency
and Renewable Energy.

(e) Provisions specific to interim waiv-
ers—(1) Disposition of application. If ad-
ministratively feasible, DOE will no-
tify the applicant in writing of the dis-
position of the Application for Interim
Waiver within 15 business days of re-
ceipt of the application. Notice of
DOE’s determination on the Applica-
tion for Interim Waiver will be pub-
lished in the FEDERAL REGISTER.

(2) Consequences of filing application.
The filing of an Application for Interim
Waiver will not constitute grounds for
noncompliance with any requirements
of this subpart, until an Interim Waiv-
er has been granted.

(3) Criteria for granting. The Assistant
Secretary for Energy Efficiency and
Renewable Energy will grant an In-
terim Waiver from test procedure re-
quirements if he or she determines that
the applicant will experience economic
hardship if the Application for Interim
Waiver is denied, if it appears likely
that the Petition for Waiver will be
granted, and/or if the Assistant Sec-
retary determines that it would be de-
sirable for public policy reasons to
grant immediate relief pending a deter-
mination on the Petition for Waiver.

(4) Duration. An interim waiver will
terminate 180 days after issuance or
upon the determination on the Petition
for Waiver, whichever occurs first. DOE
may extend an interim waiver for up to
180 days or modify its terms based on
relevant information contained in the
record and any comments received sub-
sequent to issuance of the interim
waiver. DOE will publish in the FED-
ERAL REGISTER notice of such exten-
sion and/or any modification of the
terms or duration of the interim waiv-
er.

(f) Provisions specific to waivers—(1)
Rebuttal by petitioner. Following publi-
cation of the Petition for Waiver in the
FEDERAL REGISTER, a petitioner may,
within 10 working days of receipt of a
copy of any comments submitted in ac-
cordance with paragraph (b)(1) of this
section, submit a rebuttal statement to
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the Assistant Secretary for Energy Ef-
ficiency and Renewable Energy. A peti-
tioner may rebut more than one re-
sponse in a single rebuttal statement.

(2) Disposition of petition. DOE will no-
tify the petitioner in writing as soon as
practicable of the disposition of each
Petition for Waiver. The Assistant Sec-
retary for Energy Efficiency and Re-
newable Energy will issue a decision on
the petition as soon as is practicable
following receipt and review of the Pe-
tition for Waiver and other applicable
documents, including, but not limited
to, comments and rebuttal statements.

(3) Consequence of filing petition. The
filing of a Petition for Waiver will not
constitute grounds for noncompliance
with any requirements of this subpart,
until a waiver or interim waiver has
been granted.

(4) Granting: criteria, conditions, and
publication. The Assistant Secretary for
Energy Efficiency and Renewable En-
ergy will grant a waiver if he or she de-
termines that either the basic model
for which the waiver was requested
contains a design characteristic which
prevents testing of the basic model ac-
cording to the prescribed test proce-
dures, or the prescribed test procedures
may evaluate the basic model in a
manner so unrepresentative of its true
energy consumption characteristics as
to provide materially inaccurate com-
parative data. The Assistant Secretary
for Energy Efficiency and Renewable
Energy may grant a waiver subject to
conditions, which may include adher-
ence to alternate test procedures. DOE
will promptly publish in the FEDERAL
REGISTER notice of each waiver granted
or denied, and any limiting conditions
of each waiver granted.

(g) Revision of regulation. Within one
year of the granting of any waiver, the
Department will publish in the FED-
ERAL REGISTER a notice of proposed
rulemaking to amend our regulations
s0 as to eliminate any need for the con-
tinuation of such waiver. As soon
thereafter as practicable, the Depart-
ment will publish in the FEDERAL REG-
ISTER a final rule. Such waiver will ter-
minate on the effective date of such
final rule.

(h) Exhaustion of remedies. In order to
exhaust administrative remedies, any
person aggrieved by an action under

§431.404

this Section must file an appeal with
the DOE’s Office of Hearings and Ap-
peals as provided in 10 CFR part 1003,
subpart C.

[69 FR 61941, Oct. 21, 2004, as amended at 76
FR 12505, Mar. 7, 2011]

§431.402 Preemption of State regula-
tions for commercial HVAC & WH
products.

Beginning on the effective date of
such standard, an energy conservation
standard set forth in this part for a
commercial HVAC & WH product su-
persedes any State or local regulation
concerning the energy efficiency or en-
ergy use of that product, except as pro-
vided for in Section 345(b)(2)(B)-(D) of
the Act.

§431.403 Maintenance of records for
electric motors.

(a) Manufacturers of electric motors
must establish, maintain and retain
records of the following:

(1) The test data for all testing con-
ducted pursuant to this part;

(2) The development, substantiation,
application, and subsequent
verification of any AEDM used under
this part;

(3) Any written certification received
from a certification program, including
a certificate or conformity, relied on
under the provisions of this part;

(b) You must organize such records
and index them so that they are read-
ily accessible for review. The records
must include the supporting test data
associated with tests performed on any
test units to satisfy the requirements
of this part (except tests performed by
DOE).

(c) For each basic model, you must
retain all such records for a period of
two years from the date that produc-
tion of all units of that basic model has
ceased. You must retain records in a
form allowing ready access to DOERE,
upon request.

[76 FR 12505, Mar. 7, 2011]

§431.404 Imported electric motors.

(a) Under sections 331 and 345 of the
Act, any person importing an electric
motor into the United States must
comply with the provisions of the Act
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and of this part, and is subject to the
remedies of this part.

(b) Any electric motor offered for im-
portation in violation of the Act and of
this part will be refused admission into
the customs territory of the United
States under rules issued by the Sec-
retary of the Treasury, except that the
Secretary of the Treasury may, by
such rules, authorize the importation
of such electric motor upon such terms
and conditions (including the fur-
nishing of a bond) as may appear to the
Secretary of the Treasury appropriate
to ensure that such electric motor will
not violate the Act and this part, or
will be exported or abandoned to the
United States.

[76 FR 12505, Mar. 7, 2011]

§431.405 Exported electric motors.

Under Sections 330 and 345 of the Act,
this part does not apply to any electric
motor if:

(a) Such electric motor is manufac-
tured, sold, or held for sale for export
from the United States (or such elec-
tric motor was imported for export),
unless such electric motor is, in fact,
distributed in commerce for use in the
United States; and,

(b) Such electric motor, when distrib-
uted in commerce, or any container in
which it is enclosed when so distrib-
uted, bears a stamp or label stating
that such electric motor is intended for
export.

[76 FR 12505, Mar. 7, 2011]

§431.406 Subpoena—Electric Motors.

Pursuant to sections 329(a) and 345 of
the Act, for purposes of carrying out
this part, the Secretary or the Sec-
retary’s designee, may sign and issue
subpoenas for the attendance and testi-
mony of witnesses and the production
of relevant books, records, papers, and
other documents, and administer the
oaths. Witnesses summoned under the
provisions of this section shall be paid
the same fees and mileage as are paid
to witnesses in the courts of the United
States. In case of contumacy by, or re-
fusal to obey a subpoena served upon
any persons subject to this part, the
Secretary may seek an order from the
District Court of the United States for
any District in which such person is
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found or resides or transacts business
requiring such person to appear and
give testimony, or to appear and
produce documents. Failure to obey
such order is punishable by such court
as a contempt thereof.

[76 FR 12505, Mar. 7, 2011]

§431.407 Confidentiality—Electric Mo-
tors.

Pursuant to the provisions of 10 CFR
1004.11, any manufacturer or private la-
beler of electric motors submitting in-
formation or data which they believe
to be confidential and exempt from
public disclosure should submit one
complete copy, and 15 copies from
which the information believed to be
confidential has been deleted. In ac-
cordance with the procedures estab-
lished at 10 CFR 1004.11, the Depart-
ment shall make its own determination
with regard to any claim that informa-
tion submitted be exempt from public
disclosure.

[76 FR 12505, Mar. 7, 2011]

§431.408 Preemption of State regula-
tions for covered equipment other
than electric motors and commer-
cial heating, ventilating, air-condi-
tioning and water heating products.

This section concerns State regula-
tions providing for any energy con-
servation standard, or water conserva-
tion standard (in the case of commer-
cial prerinse spray valves or commer-
cial clothes washers), or other require-
ment with respect to the energy effi-
ciency, energy use, or water use (in the
case of commercial prerinse spray
valves or commercial clothes washers),
for any covered equipment other than
an electric motor or commercial HVAC
and WH product. Any such regulation
that contains a standard or require-
ment that is not identical to a Federal
standard in effect under this subpart is
preempted by that standard, except as
provided for in sections 327(b) and (c)
and 345(e), (f) and (g) of the Act.

[75 FR 675, Jan. 5, 2010]
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Subpart W—Petitions To Exempt
State Regulation From Pre-
emption; Petitions To Withdraw
Exemption of State Regula-
fion

SOURCE: 69 FR 61941, Oct. 21, 2004, unless
otherwise noted. Redesignated at 70 FR 60417,
Oct. 18, 2005.

§431.421 Purpose and scope.

(a) The regulations in this subpart
prescribe the procedures to be followed
in connection with petitions requesting
a rule that a State regulation pre-
scribing an energy conservation stand-
ard or other requirement respecting en-
ergy use or energy efficiency of a type
(or class) of covered equipment not be
preempted.

(b) The regulations in this subpart
also prescribe the procedures to be fol-
lowed in connection with petitions to
withdraw a rule exempting a State reg-
ulation prescribing an energy conserva-
tion standard or other requirement re-
specting energy use or energy effi-
ciency of a type (or class) of covered
equipment.

§431.422 Prescriptions of a rule.

(a) Criteria for exemption from preemp-
tion. Upon petition by a State which
has prescribed an energy conservation
standard or other requirement for a
type or class of covered equipment for
which a Federal energy conservation
standard is applicable, the Secretary
shall prescribe a rule that such stand-
ard not be preempted if he/she deter-
mines that the State has established
by a preponderance of evidence that
such requirement is needed to meet un-
usual and compelling State or local en-
ergy interests. For the purposes of this
regulation, the term ‘‘unusual and
compelling State or local energy inter-
ests’” means interests which are sub-
stantially different in nature or mag-
nitude from those prevailing in the
U.S. generally, and are such that when
evaluated within the context of the
State’s energy plan and forecast, the
costs, benefits, burdens, and reliability
of energy savings resulting from the
State regulation make such regulation
preferable or necessary when measured
against the costs, benefits, burdens,

§431.422

and reliability of alternative ap-
proaches to energy savings or produc-
tion, including reliance on reasonably
predictable market-induced improve-
ments in efficiency of all equipment
subject to the State regulation. The
Secretary may not prescribe such a
rule if he finds that interested persons
have established, by a preponderance of
the evidence, that the State’s regula-
tion will significantly burden manufac-
turing, marketing, distribution, sale or
servicing of the covered equipment on
a national basis. In determining wheth-
er to make such a finding, the Sec-
retary shall evaluate all relevant fac-
tors including: The extent to which the
State regulation will increase manu-
facturing or distribution costs of man-
ufacturers, distributors, and others;
the extent to which the State regula-
tion will disadvantage smaller manu-
facturers, distributors, or dealers or
lessen competition in the sale of the
covered equipment in the State; the ex-
tent to which the State regulation
would cause a burden to manufacturers
to redesign and produce the covered
equipment type (or class), taking into
consideration the extent to which the
regulation would result in a reduction
in the current models, or in the pro-
jected availability of models, that
could be shipped on the effective date
of the regulation to the State and
within the U.S., or in the current or
projected sales volume of the covered
equipment type (or class) in the State
and the U.S.; and the extent to which
the State regulation is likely to con-
tribute significantly to a proliferation
of State commercial and industrial
equipment efficiency requirements and
the cumulative impact such require-
ments would have. The Secretary may
not prescribe such a rule if he/she finds
that such a rule will result in the un-
availability in the State of any covered
equipment (or class) of performance
characteristics (including reliability),
features, sizes, capacities, and volumes
that are substantially the same as
those generally available in the State
at the time of the Secretary’s finding.
The failure of some classes (or types)
to meet this criterion shall not affect
the Secretary’s determination of
whether to prescribe a rule for other
classes (or types).
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(1) Requirements of petition for ex-
emption from preemption. A petition
from a State for a rule for exemption
from preemption shall include the in-
formation listed in paragraphs (a)(1)(i)
through (a)(1)(vi) of this section. A pe-
tition for a rule and correspondence re-
lating to such petition shall be avail-
able for public review except for con-
fidential or proprietary information
submitted in accordance with the De-
partment of Energy’s Freedom of Infor-
mation Regulations set forth in 10 CFR
part 1004.

(i) The name, address, and telephone
number of the petitioner;

(ii) A copy of the State standard for
which a rule exempting such standard
is sought;

(iii) A copy of the State’s energy plan
and forecast;

(iv) Specification of each type or
class of covered equipment for which a
rule exempting a standard is sought;

(v) Other information, if any, be-
lieved to be pertinent by the peti-
tioner; and

(vi) Such other information as the
Secretary may require.

(b) Criteria for exemption from preemp-
tion when energy emergency conditions
exist within State. Upon petition by a
State which has prescribed an energy
conservation standard or other require-
ment for a type or class of covered
equipment for which a Federal energy
conservation standard is applicable,
the Secretary may prescribe a rule, ef-
fective upon publication in the FED-
ERAL REGISTER, that such regulation
not be preempted if he determines that
in addition to meeting the require-
ments of paragraph (a) of this Section
the State has established that: an en-
ergy emergency condition exists within
the State that imperils the health,
safety, and welfare of its residents be-
cause of the inability of the State or
utilities within the State to provide
adequate quantities of gas or electric
energy to its residents at less than pro-
hibitive costs; and cannot be substan-
tially alleviated by the importation of
energy or the use of interconnection
agreements; and the State regulation
is necessary to alleviate substantially
such condition.

(1) Requirements of petition for ex-
emption from preemption when energy
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emergency conditions exist within a
State. A petition from a State for a
rule for exemption from preemption
when energy emergency conditions
exist within a State shall include the
information listed 1in paragraphs
(a)(1)(i) through (a)(1)(vi) of this sec-
tion. A petition shall also include the
information prescribed in paragraphs
(b)(1)(A) through (b)(1)(iv) of this sec-
tion, and shall be available for public
review except for confidential or pro-
prietary information submitted in ac-
cordance with the Department of Ener-
gy’s Freedom of Information Regula-
tions set forth in 10 CFR part 1004:

(i) A description of the energy emer-
gency condition which exists within
the State, including causes and im-
pacts.

(ii) A description of emergency re-
sponse actions taken by the State and
utilities within the State to alleviate
the emergency condition;

(iii) An analysis of why the emer-
gency condition cannot be alleviated
substantially by importation of energy
or the use of interconnection agree-
ments;

(iv) An analysis of how the State
standard can alleviate substantially
such emergency condition.

(c) Criteria for withdrawal of a rule ex-
empting a State standard. Any person
subject to a State standard which, by
rule, has been exempted from Federal
preemption and which prescribes an en-
ergy conservation standard or other re-
quirement for a type or class of covered
equipment, when the Federal energy
conservation standard for such equip-
ment subsequently is amended, may
petition the Secretary requesting that
the exemption rule be withdrawn. The
Secretary shall consider such petition
in accordance with the requirements of
paragraph (a) of this section, except
that the burden shall be on the peti-
tioner to demonstrate that the exemp-
tion rule received by the State should
be withdrawn as a result of the amend-
ment to the Federal standard. The Sec-
retary shall withdraw such rule if he
determines that the petitioner has
shown the rule should be withdrawn.

(1) Requirements of petition to with-
draw a rule exempting a State stand-
ard. A petition for a rule to withdraw a
rule exempting a State standard shall
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include the information prescribed in
paragraphs (c)(1)(i) through (c¢)(1)(vii)
of this section, and shall be available
for public review, except for confiden-
tial or proprietary information sub-
mitted in accordance with the Depart-
ment of Energy’s Freedom of Informa-
tion Regulations set forth in 10 CFR
part 1004:

(i) The name, address and telephone
number of the petitioner;

(ii) A statement of the interest of the
petitioner for which a rule withdrawing
an exemption is sought;

(iii) A copy of the State standard for
which a rule withdrawing an exemption
is sought;

(iv) Specification of each type or
class of covered equipment for which a
rule withdrawing an exemption is
sought;

(v) A discussion of the factors con-
tained in paragraph (a) of this section;

(vi) Such other information, if any,
believed to be pertinent by the peti-
tioner; and

(vii) Such other information as the
Secretary may require.

(2) [Reserved]

§431.423 Filing requirements.

(a) Service. All documents required to
be served under this subpart shall, if
mailed, be served by first class mail.
Service upon a person’s duly author-
ized representative shall constitute
service upon that person.

(b) Obligation to supply information. A
person or State submitting a petition
is under a continuing obligation to pro-
vide any new or newly discovered infor-
mation relevant to that petition. Such
information includes, but is not lim-
ited to, information regarding any
other petition or request for action
subsequently submitted by that person
or State.

(c) The same or related matters. A per-
son or State submitting a petition or
other request for action shall state
whether to the best knowledge of that
petitioner the same or related issue,
act, or transaction has been or pres-
ently is being considered or inves-
tigated by any State agency, depart-
ment, or instrumentality.

(d) Computation of time. (1) Computing
any period of time prescribed by or al-
lowed under this subpart, the day of
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the action from which the designated
period of time begins to run is not to
be included. If the last day of the pe-
riod is Saturday, or Sunday, or Federal
legal holiday, the period runs until the
end of the next day that is neither a
Saturday, or Sunday or Federal legal
holiday.

(2) Saturdays, Sundays, and inter-
vening Federal legal holidays shall be
excluded from the computation of time
when the period of time allowed or pre-
scribed is 7 days or less.

(3) When a submission is required to
be made within a prescribed time, DOE
may grant an extension of time upon
good cause shown.

(4) Documents received after regular
business hours are deemed to have been
submitted on the next regular business
day. Regular business hours for the
DOE’s National Office, Washington,
DC, are 8:30 a.m. to 4:30 p.m.

(5) DOE reserves the right to refuse
to accept, and not to consider, un-
timely submissions.

(e) Filing of petitions. (1) A petition
for a rule shall be submitted in trip-
licate to: The Assistant Secretary for
Energy Efficiency and Renewable En-
ergy, U.S. Department of Energy, Sec-
tion 327 Petitions, Building Tech-
nologies, EE-2J, Forrestal Build-
ing,1000 Independence Avenue, SW.,
Washington, DC 20585.

(2) A petition may be submitted on
behalf of more than one person. A joint
petition shall indicate each person par-
ticipating in the submission. A joint
petition shall provide the information
required by §431.212 for each person on
whose behalf the petition is submitted.

(3) All petitions shall be signed by
the person(s) submitting the petition
or by a duly authorized representative.
If submitted by a duly authorized rep-
resentative, the petition shall certify
this authorization.

(4) A petition for a rule to withdraw
a rule exempting a State regulation,
all supporting documents, and all fu-
ture submissions shall be served on
each State agency, department, or in-
strumentality whose regulation the pe-
titioner seeks to supersede. The peti-
tion shall contain a certification of
this service which states the name and
mailing address of the served parties,
and the date of service.
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(f) Acceptance for filing. (1) Within 15
days of the receipt of a petition, the
Secretary will either accept it for fil-
ing or reject it, and the petitioner will
be so notified in writing. The Secretary
will serve a copy of this notification on
each other party served by the peti-
tioner. Only such petitions which con-
form to the requirements of this sub-
part and which contain sufficient infor-
mation for the purposes of a sub-
stantive decision will be accepted for
filing. Petitions which do not so con-
form will be rejected and an expla-
nation provided to petitioner in writ-
ing.

(2) For purposes of the Act and this
subpart, a petition is deemed to be filed
on the date it is accepted for filing.

(g) Docket. A petition accepted for fil-
ing will be assigned an appropriate
docket designation. Petitioner shall
use the docket designation in all subse-
quent submissions.

§431.424

(a) Promptly after receipt of a peti-
tion and its acceptance for filing, no-
tice of such petition shall be published
in the FEDERAL REGISTER. The notice
shall set forth the availability for pub-
lic review of all data and information
available, and shall solicit comments,
data and information with respect to
the determination on the petition. Ex-
cept as may otherwise be specified, the
period for public comment shall be 60
days after the notice appears in the
FEDERAL REGISTER.

(b) In addition to the material re-
quired under paragraph (a) of this sec-
tion, each notice shall contain a sum-
mary of the State regulation at issue
and the petitioner’s reasons for the
rule sought.

Notice of petition.

§431.425 Consolidation.

DOE may consolidate any or all mat-
ters at issue in two or more pro-
ceedings docketed where there exist
common parties, common questions of
fact and law, and where such consolida-
tion would expedite or simplify consid-
eration of the issues. Consolidation
shall not affect the right of any party
to raise issues that could have been
raised if consolidation had not oc-
curred.

10 CFR Ch. Il (1-1-13 Edition)

§431.426 Hearing.

The Secretary may hold a public
hearing, and publish notice in the FED-
ERAL REGISTER of the date and location
of the hearing, when he determines
that such a hearing is necessary and
likely to result in a timely and effec-
tive resolution of the issues. A tran-
script shall be kept of any such hear-
ing.

§431.427 Disposition of petitions.

(a) After the submission of public
comments under §431.213(a), the Sec-
retary shall prescribe a final rule or
deny the petition within 6 months after
the date the petition is filed.

(b) The final rule issued by the Sec-
retary or a determination by the Sec-
retary to deny the petition shall in-
clude a written statement setting forth
his findings and conclusions, and the
reasons and basis therefor. A copy of
the Secretary’s decision shall be sent
to the petitioner and the affected State
agency. The Secretary shall publish in
the FEDERAL REGISTER a notice of the
final rule granting or denying the peti-
tion and the reasons and basis therefor.

(c) If the Secretary finds that he can-
not issue a final rule within the 6-
month period pursuant to paragraph
(a) of this section, he shall publish a
notice in the FEDERAL REGISTER ex-
tending such period to a date certain,
but no longer than one year after the
date on which the petition was filed.
Such notice shall include the reasons
for the delay.

§431.428 Effective dates of final rules.

(a) A final rule exempting a State
standard from Federal preemption will
be effective:

(1) Upon publication in the FEDERAL
REGISTER if the Secretary determines
that such rule is needed to meet an
‘“‘energy emergency condition” within
the State;

(2) Three years after such rule is pub-
lished in the FEDERAL REGISTER; Oor

(3) Five years after such rule is pub-
lished in the FEDERAL REGISTER if the
Secretary determines that such addi-
tional time is necessary due to the bur-
dens of retooling, redesign or distribu-
tion.
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(b) A final rule withdrawing a rule
exempting a State standard will be ef-
fective upon publication in the FED-
ERAL REGISTER.

§431.429 Request for reconsideration.

(a) Any petitioner whose petition for
a rule has been denied may request re-
consideration within 30 days of denial.
The request shall contain a statement
of facts and reasons supporting recon-
sideration and shall be submitted in
writing to the Secretary.

(b) The denial of a petition will be re-
considered only where it is alleged and
demonstrated that the denial was
based on error in law or fact and that
evidence of the error is found in the
record of the proceedings.

(c) If the Secretary fails to take ac-
tion on the request for reconsideration
within 30 days, the request is deemed
denied, and the petitioner may seek
such judicial review as may be appro-
priate and available.

(d) A petitioner has not exhausted
other administrative remedies until a
request for reconsideration has been
filed and acted upon or deemed denied.

§431.430 Finality of decision.

(a) A decision to prescribe a rule that
a State energy conservation standard
or other requirement not be preempted
is final on the date the rule is issued,
i.e., signed by the Secretary. A decision
to prescribe such a rule has no effect
on other regulations of covered equip-
ment of any other State.

(b) A decision to prescribe a rule
withdrawing a rule exempting a State
standard or other requirement is final
on the date the rule is issued, i.e.,
signed by the Secretary. A decision to
deny such a petition is final on the day
a denial of a request for reconsider-
ation is issued, i.e., signed by the Sec-
retary.

Subpart X—Smalll Electric Motors

SOURCE: 74 FR 32072, July 7, 2009, unless
otherwise noted.

§431.441 Purpose and scope.

This subpart contains definitions,
test procedures, and energy conserva-
tion requirements for small electric
motors, pursuant to Part A-1 of Title

§431.442

IIT of the Energy Policy and Conserva-
tion Act, as amended, 42 U.S.C. 6311-
6317. This subpart does not cover
“‘electric motors,” which are addressed
in subpart B of this part.

[77 FR 26638, May 4, 2012]

§431.442 Definitions.

The following definitions are applica-
ble to this subpart:

Alternative efficiency determination
method, or AEDM, means, with respect
to a small electric motor, a method of
calculating the total power loss and av-
erage full-load efficiency.

Average full-load efficiency means the
arithmetic mean of the full-load effi-
ciencies of a population of small elec-
tric motors of duplicate design, where
the full-load efficiency of each motor
in the population is the ratio (ex-
pressed as a percentage) of the motor’s
useful power output to its total power
input when the motor is operated at its
full rated load, rated voltage, and rated
frequency.

Basic model means, with respect to a
small electric motor, all units of a
given type of small electric motor (or
class thereof) manufactured by a single
manufacturer, and which have the
same rating, have electrical character-
istics that are essentially identical,
and do not have any differing physical
or functional characteristics that af-
fect energy consumption or efficiency.
For the purpose of this definition,
“rating” means a combination of the
small electric motor’s group (i.e., ca-
pacitor-start, capacitor-run; capacitor-
start, induction-run; or polyphase),
horsepower rating (or standard kilo-
watt equivalent), and number of poles
with respect to which §431.446 pre-
scribes nominal full load efficiency
standards.

CSA means Canadian Standards Asso-
ciation.

DOE or the Department means the
U.S. Department of Energy.

EPCA means the Energy Policy and
Conservation Act, as amended, 42
U.S.C. 6291-63117.

IEC means International
technical Commission.

IEEE means Institute of Electrical
and Electronics Engineers, Inc.

NEMA means National Electrical
Manufacturers Association.

Electro-
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Small electric motor means a NEMA
general purpose alternating current
single-speed induction motor, built in a
two-digit frame number series in ac-
cordance with NEMA Standards Publi-
cation MG1-1987, including IEC metric
equivalent motors.

[74 FR 32072, July 7, 2009, as amended at 77
FR 26638, May 4, 2012]

TEST PROCEDURES

§431.443 Materials
reference.

(a) General. The Department incor-
porates by reference the following
standards into subpart X of part 431.
The Director of the Federal Register
has approved the material listed in
paragraph (b) of this section for incor-
poration by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Any subsequent amendment to a stand-
ard by the standard-setting organiza-
tion will not affect the DOE test proce-
dures unless and until the DOE amends
its test procedures. DOE incorporates
the material as it exists on the date of
the approval and a notice of any
change in the material will be pub-
lished in the FEDERAL REGISTER. All
approved material is available for in-
spection at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030, or
go to: hitp://www.archives.gov/
federal register/
code of federal regulations/
ibr locations.html. Also, this material
is available for inspection at U.S. De-
partment of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, Sixth
Floor, 950 I’Enfant Plaza, SW., Wash-
ington, DC 20024, (202) 586-2945, or go to
hitp://wwwl.eere.energy.gov/buildings/
appliance standards/. Standards can be
obtained from the sources below.

(b) CAN/CSA. Canadian Standards As-
sociation, Sales Department, 5060 Spec-
trum Way, Suite 100, Mississauga, On-
tario, L4W 5N6, Canada, 1-800-463-6727,
or go to hitp://www.shopcsa.ca/
onlinestore/welcome.asp.

(1) CSA C747-09 (‘‘CSA CT747’), Energy
efficiency test methods for small mo-
tors, October 2009, IBR approved for
§§ 431.444; 431.447.

incorporated by

10 CFR Ch. Il (1-1-13 Edition)

(2) CSA C390-10, Test methods, mark-
ing requirements, and energy effi-
ciency levels for three-phase induction
motors, March 2010, IBR approved for
§§ 431.444; 431.447.

(c) IEEE. Institute of Electrical and
Electronics Engineers, Inc., 445 Hoes
Lane, P.O. Box 1331, Piscataway, NJ
08855-1331, 1-800-678-IEEE (4333), or go
to  http://www.ieee.org/web/publications/
home/index.html.

(1) IEEE Std 112-2004, Test Procedure
for Polyphase Induction Motors and
Generators, approved February 9, 2004,
IBR approved as follows:

(i) Section 6.3, Efficiency Test Meth-
od A, Input-Output, IBR approved for
§§ 431.444; 431.447;

(ii) Section 6.4, Efficiency Test Meth-
od B, Input-Output with Loss Segrega-
tion, IBR approved for §§431.444; 431.447.

(2) IEEE Std 114-2010, Test Procedure
for Single-Phase Induction Motors, ap-
proved September 30, 2010, IBR ap-
proved for §§431.444; 431.447.

[74 FR 32072, July 7, 2009, as amended at 77
FR 26638, May 4, 2012]

§431.444 Test procedures for the meas-
urement of energy efficiency.

(a) Scope. Pursuant to section
346(b)(1) of EPCA, this section provides
the test procedures for measuring, pur-
suant to EPCA, the efficiency of small
electric motors pursuant to EPCA. (42
U.S.C. 6317(b)(1)) For purposes of this
part 431 and EPCA, the test procedures
for measuring the efficiency of small
electric motors shall be the test proce-
dures specified in §431.444(b).

(b) Testing and Calculations. Deter-
mine the energy efficiency and losses
by using one of the following test
methods:

(1) Single-phase small electric mo-
tors: Hither IEEE Std 114-2010 or CSA
C747 (incorporated by reference, see
§431.443);

(2) Polyphase small electric motors
less than or equal to 1 horsepower (0.75
kW): Either IEEE Std 112-2004 Test
Method A or CSA C747 (incorporated by
reference, see §431.443); or

(3) Polyphase small electric motors
greater than 1 horsepower (0.75 kW):
Either IEEE Std 112-2004 Test Method
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B or CSA C390-10 (incorporated by ref-
erence, see §431.443).

[74 FR 32072, July 7, 2009, as amended at 77
FR 26638, May 4, 2012]

§431.445 Determination of small elec-
tric motor efficiency.

(a) Scope. When a party determines
the energy efficiency of a small elec-
tric motor to comply with an obliga-
tion imposed on it by or pursuant to
Part A-1 of Title III of EPCA, 42 U.S.C.
6311-6317, this section applies.

(b) Provisions applicable to all small
electric motors—(1) General requirements.
The average full-load efficiency of each
basic model of small electric motor
must be determined either by testing
in accordance with §431.444 of this sub-
part, or by application of an alter-
native efficiency determination meth-
od (AEDM) that meets the require-
ments of paragraphs (a)(2) and (3) of
this section, provided, however, that an
AEDM may be used to determine the
average full-load efficiency of one or
more of a manufacturer’s basic models
only if the average full-load efficiency
of at least five of its other basic models
is determined through testing.

(2) Alternative efficiency determination
method. An AEDM applied to a basic
model must be:

(i) Derived from a mathematical
model that represents the mechanical
and electrical characteristics of that
basic model, and

(ii) Based on engineering or statis-
tical analysis, computer simulation or
modeling, or other analytic evaluation
of performance data.

(3) Substantiation of an alternative effi-
ciency determination method. Before an
AEDM is used, its accuracy and reli-
ability must be substantiated as fol-
lows:

(i) The AEDM must be applied to at
least five basic models that have been
tested in accordance with §431.444; and

(ii) The predicted total power loss for
each such basic model, calculated by
applying the AEDM, must be within
plus or minus 10 percent of the mean
total power loss determined from the
testing of that basic model.

(4) Subsequent vwverification of an
AEDM. (i) BEach manufacturer that has
used an AEDM under this section shall
have available for inspection by the

§431.445

Department of Energy records showing
the method or methods used; the math-
ematical model, the engineering or sta-
tistical analysis, computer simulation
or modeling, and other analytic evalua-
tion of performance data on which the
AEDM is based; complete test data,
product information, and related infor-
mation that the manufacturer has gen-
erated or acquired pursuant to para-
graph (a)(3) of this section; and the cal-
culations used to determine the effi-
ciency and total power losses of each
basic model to which the AEDM was
applied.

(ii) If requested by the Department,
the manufacturer shall conduct sim-
ulations to predict the performance of
particular basic models of small elec-
tric motors specified by the Depart-
ment, analyses of previous simulations
conducted by the manufacturer, sample
testing of basic models selected by the
Department, or a combination of the
foregoing.

(5) Use of a certification program. (i) A
manufacturer may use a certification
program, that DOE has classified as na-
tionally recognized under §431.447, to
certify the average full-load efficiency
of a basic model of small electric
motor, and issue a certificate of con-
formity for the small electric motor.

(ii) For each basic model for which a
certification program is not used as de-
scribed in paragraph (b)(5)(i) of this
section, any testing of a motor to de-
termine its energy efficiency must be
carried out in accordance with para-
graph (c) of this section.

(c) Additional testing requirements ap-
plicable when a certification program 1is
not used—(1) Selection of basic models for
testing. (i) Basic models must be se-
lected for testing in accordance with
the following criteria:

(A) Two of the basic models must be
among the five basic models that have
the highest unit volumes of production
by the manufacturer in the prior year,
or during the prior 12 calendar month
period beginning in 2015, whichever is
later, and comply with the standards
set forth in §431.446;

(B) The basic models should be of dif-
ferent horsepowers without duplica-
tion;

(C) At least one basic model should
be selected from each of the frame
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number series for which the manufac-
turer is seeking compliance; and

(D) Each basic model should have the
lowest average full-load efficiency
among the basic models with the same
rating (‘‘rating’’ as used here has the
same meaning as it has in the defini-
tion of “‘basic model”).

(ii) In any instance where it is impos-
sible for a manufacturer to select basic
models for testing in accordance with
all of these criteria, the criteria shall
be given priority in the order in which
they are listed. Within the limits im-
posed by the criteria, basic models
shall be selected randomly.

(2) Selection of units for testing within
a basic model. For each basic model se-
lected for testing,! a sample of units
shall be selected at random and tested.
The sample shall be comprised of pro-
duction units of the basic model, or
units that are representative of such
production units. The sample size shall
be no fewer than five units, except
when fewer than five units of a basic
model would be produced over a reason-
able period of time (approximately 180
days). In such cases, each unit pro-
duced shall be tested.

(3) Applying results of testing. When
applying the test results to determine
whether a motor complies with the re-
quired average efficiency level:

The average full-load efficiency of
the sample, X which is defined by

— 1
X";;Xi

where X; is the measured full-load efficiency
of unit i and n is the number of units tested,
shall satisfy the condition:

100

1+1.05 l99—1
RE

X >

where RE is the required average full-load
efficiency.

[74 FR 32072, July 7, 2009, as amended at 77
FR 26638, May 4, 2012]

1Components of similar design may be sub-
stituted without requiring additional testing
if the represented measures of energy con-
sumption continue to satisfy the applicable
sampling provision.

10 CFR Ch. Il (1-1-13 Edition)

ENERGY CONSERVATION STANDARDS

§431.446 Small electric motors energy
conservation standards and their
effective dates.

(a) Each small electric motor manu-
factured (alone or as a component of
another piece of non-covered equip-
ment) after March 9, 2015, or in the
case of a small electric motor which re-
quires listing or certification by a na-
tionally recognized safety testing lab-
oratory, after March 9, 2017, shall have
an average full load efficiency of not
less than the following:

Average full load efficiency

Motor horsepower/stand- Polyphase

ard kilowatt equivalent

Open motors (number of poles)

6 4 2
0.25/0.18 67.5 69.5 65.6
0.33/0.25 .. 71.4 73.4 69.5
0.5/0.37 ... 75.3 78.2 73.4
0.75/0.55 .. 81.7 81.1 76.8
1/0.75 ... 82.5 83.5 77.0
1.5/1.1 83.8 86.5 84.0
2115 .. N/A 86.5 85.5
322 ... N/A 86.9 85.5

Average full load efficiency

Capacitor-start capacitor-run and
Motor horsepower/stand- capacitor-start induction-run

ard kilowatt equivalent

Open motors (number of poles)

6 4 2
0.25/0.18 62.2 68.5 66.6
0.33/0.25 .. 66.6 724 70.5
0.5/0.37 ... 76.2 76.2 72.4
0.75/0.55 .. 80.2 81.8 76.2
1/0.75 ... 81.1 82.6 80.4
1.5/1.1 N/A 83.8 81.5
2115 .. N/A 84.5 82.9
322 ... N/A N/A 84.1

(b) For purposes of determining the
required minimum average full load ef-
ficiency of an electric motor that has a
horsepower or kilowatt rating between
two horsepower or two Kkilowatt rat-
ings listed in any table of efficiency
standards in paragraph (a) of this sec-
tion, each such motor shall be deemed
to have a listed horsepower or kilowatt
rating, determined as follows:

(1) A horsepower at or above the mid-
point between the two consecutive
horsepower ratings shall be rounded up
to the higher of the two horsepower
ratings;

(2) A horsepower below the midpoint
between the two consecutive horse-
power ratings shall be rounded down to
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the lower of the two horsepower rat-
ings; or

(3) A kilowatt rating shall be directly
converted from Kkilowatts to horse-
power using the formula 1 kilowatt =
(1/0.746) hp, without calculating beyond
three significant decimal places, and
the resulting horsepower shall be
rounded in accordance with paragraphs
(b)(1) or (b)(2) of this section, which-
ever applies.

[75 FR 10947, Mar. 9, 2010; 75 FR 17036, Apr. 5,
2010]

§431.447 Department of Energy rec-
ognition of nationally recognized
certification programs.

(a) Petition. For a certification pro-
gram to be classified by the Depart-
ment of Energy as being nationally
recognized in the United States (‘‘na-
tionally recognized’), the organization
operating the program must submit a
petition to the Department requesting
such classification, in accordance with
paragraph (c) of this section and
§431.448. The petition must dem-
onstrate that the program meets the
criteria in paragraph (b) of this sec-
tion.

(b) Evaluation criteria. For a certifi-
cation program to be classified by the
Department as nationally recognized,
it must meet the following criteria:

(1) It must have satisfactory stand-
ards and procedures for conducting and
administering a certification system,
including periodic follow up activities
to assure that basic models of small
electric motors continue to conform to
the efficiency levels for which they
were certified, and for granting a cer-
tificate of conformity.

(2) It must be independent of small
electric motor manufacturers, import-
ers, distributors, private labelers or
vendors. It cannot be affiliated with,
have financial ties with, be controlled
by, or be under common control with
any such entity.

(3) It must be qualified to operate a
certification system in a highly com-
petent manner.

(4) It must be expert in the content
and application of the test procedures
and methodologies in IEEE Std 112-2004
Test Methods A and B, IEEE Std 114-
2010, CSA C390-10, and CSA C747 (incor-
porated by reference, see §431.443) or

§431.447

similar procedures and methodologies
for determining the energy efficiency
of small electric motors. It must have
satisfactory criteria and procedures for
the selection and sampling of electric
motors tested for energy efficiency.

(c) Petition format. Each petition re-
questing classification as a nationally
recognized certification program must
contain a narrative statement as to
why the program meets the criteria
listed in paragraph (b) of this section,
must be signed on behalf of the organi-
zation operating the program by an au-
thorized representative, and must be
accompanied by documentation that
supports the narrative statement. The
following provides additional guidance
as to the specific criteria:

(1) Standards and procedures. A copy
of the standards and procedures for op-
erating a certification system and for
granting a certificate of conformity
should accompany the petition.

(2) Independent status. The peti-
tioning organization should identify
and describe any relationship, direct or
indirect, that it or the certification
program has with an electric motor
manufacturer, importer, distributor,
private labeler, vendor, trade associa-
tion or other such entity, as well as
any other relationship it believes
might appear to create a conflict of in-
terest for the certification program in
operating a certification system for de-
termining the compliance of small
electric motors with the applicable en-
ergy efficiency standards. It should ex-
plain why it believes such relationship
would not compromise its independ-
ence in operating a certification pro-
gram.

(3) Qualifications to operate a certifi-
cation system. Experience in operating a
certification system should be dis-
cussed and substantiated by supporting
documents. Of particular relevance
would be documentary evidence that
establishes experience in the applica-
tion of guidelines contained in the ISO/
IEC Guide 65, General requirements for
bodies operating product certification
systems, ISO/IEC Guide 27, Guidelines
for corrective action to be taken by a
certification body in the event of ei-
ther misapplication of its mark of con-
formity to a product, or products
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which bear the mark of the certifi-
cation body being found to subject per-
sons or property to risk, and ISO/IEC
Guide 28, General rules for a model
third-party certification system for
products, as well as experience in over-
seeing compliance with the guidelines
contained in the ISO/IEC Guide 25,
General requirements for the com-
petence of calibration and testing lab-
oratories.

(4) Expertise in small electric motor test
procedures. The petition should set
forth the program’s experience with
the test procedures and methodologies
in IEEE Std 112-2004 Test Methods A
and B, IEEE Std 114-2010, CSA C390-10,
and CSA C747- (incorporated by ref-
erence, see §431.443) and with similar
procedures and methodologies. This
part of the petition should include
items such as, but not limited to, a de-
scription of prior projects and quali-
fications of staff members. Of par-
ticular relevance would be documen-
tary evidence that establishes experi-
ence in applying guidelines contained
in the ISO/IEC Guide 25, General Re-
quirements for the Competence of Cali-
bration and Testing Laboratories to
energy efficiency testing for electric
motors.

(5) The ISO/IEC Guides referenced in
paragraphs (¢)(3) and (c)(4) of this sec-
tion are not incorporated by reference,
but are for information and guidance
only. International Organization for
Standardization (ISO), 1, ch. de la Voie-

Creuse, CP 56, CH- 1211 Geneva 20,
Switzerland/International Electro-
technical Commission, 3, rue de

Varembé, P.O. Box 131, CH-1211 Geneva
20, Switzerland.

(d) Disposition. The Department will
evaluate the petition in accordance
with §431.448, and will determine
whether the applicant meets the cri-
teria in paragraph (b) of this section
for classification as a nationally recog-
nized certification program.

[77 FR 26639, May 4, 2012]

§431.448 Procedures for recognition
and withdrawal of recognition of
certification programs.

(a) Filing of petition. Any petition
submitted to the Department pursuant
to §431.447(a), shall be entitled ‘‘Peti-
tion for Recognition” (‘‘Petition’’) and

10 CFR Ch. Il (1-1-13 Edition)

must be submitted, in triplicate to the
Assistant Secretary for Energy Effi-
ciency and Renewable Energy, U.S. De-
partment of Energy, Forrestal Build-
ing, 1000 Independence Avenue SW.,
Washington, DC 20585-0121. In accord-
ance with the provisions set forth in 10
CFR 1004.11, any request for confiden-
tial treatment of any information con-
tained in such a Petition or in sup-
porting documentation must be accom-
panied by a copy of the Petition or sup-
porting documentation from which the
information claimed to be confidential
has been deleted.

(b) Public notice and solicitation of
comments. DOE shall publish in the
FEDERAL REGISTER the Petition from
which confidential information, as de-
termined by DOE, has been deleted in
accordance with 10 CFR 1004.11 and
shall solicit comments, data and infor-
mation on whether the Petition should
be granted. The Department shall also
make available for inspection and
copying the Petition’s supporting docu-
mentation from which confidential in-
formation, as determined by DOE, has
been deleted in accordance with 10 CFR
1004.11. Any person submitting written
comments to DOE with respect to a Pe-
tition shall also send a copy of such
comments to the petitioner.

(c) Responsive statement by the peti-
tioner. A petitioner may, within 10
working days of receipt of a copy of
any comments submitted in accordance
with paragraph (b) of this section, re-
spond to such comments in a written
statement submitted to the Assistant
Secretary for Energy Efficiency and
Renewable Energy. A petitioner may
address more than one set of comments
in a single responsive statement.

(d) Public announcement of interim de-
termination and solicitation of comments.
The Assistant Secretary for Energy Ef-
ficiency and Renewable Energy shall
issue an interim determination on the
Petition as soon as is practicable fol-
lowing receipt and review of the Peti-
tion and other applicable documents,
including, but not limited to, com-
ments and responses to comments. The
petitioner shall be notified in writing
of the interim determination. DOE
shall also publish in the FEDERAL REG-
ISTER the interim determination and
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shall solicit comments, data and infor-
mation with respect to that interim de-
termination. Written comments and re-
sponsive statements may be submitted
as provided in paragraphs (b) and (c) of
this section.

(e) Public announcement of final deter-
mination. The Assistant Secretary for
Energy Efficiency and Renewable En-
ergy shall, as soon as practicable, fol-
lowing receipt and review of comments
and responsive statements on the in-
terim determination publish in the
FEDERAL REGISTER a notice of final de-
termination on the Petition.

(f) Additional information. The Depart-
ment may, at any time during the rec-
ognition process, request additional
relevant information or conduct an in-
vestigation concerning the Petition.
The Department’s determination on a
Petition may be based solely on the Pe-
tition and supporting documents, or
may also be based on such additional
information as the Department deems
appropriate.

(g) Withdrawal of recognition—(1)
Withdrawal by the Department. If the
Department believes that a certifi-
cation program that has been recog-
nized under §431.447 is failing to meet
the criteria of paragraph (b) of the sec-
tion under which it is recognized, the
Department will so advise such entity
and request that it take appropriate
corrective action. The Department will
give the entity an opportunity to re-
spond. If after receiving such response,
or no response, the Department be-
lieves satisfactory corrective action
has not been made, the Department
will withdraw its recognition from that
entity.

(2) Voluntary withdrawal. A certifi-
cation program may withdraw itself
from recognition by the Department by
advising the Department in writing of
such withdrawal. It must also advise
those that use it (for a certification or-
ganization, the manufacturers) of such
withdrawal.

(3) Notice of withdrawal of recognition.
The Department will publish in the
FEDERAL REGISTER a notice of any
withdrawal of recognition that occurs
pursuant to this paragraph (g).

[77 FR 26639, May 4, 2012]

§433.2

PART 433—ENERGY EFFICIENCY
STANDARDS FOR NEW FEDERAL
COMMERCIAL AND MULTI-FAM-
ILY HIGH-RISE RESIDENTIAL
BUILDINGS

Sec.

433.1 Purpose and scope.

433.2 Definitions.

433.3 Materials incorporated by reference.

433.4 Energy efficiency performance stand-
ard.

433.5 Performance level determination.

433.6 Sustainable principles for siting, de-
sign and construction. [Reserved]

433.7 Water used to achieve energy effi-
ciency. [Reserved]

433.8 Life-cycle costing.

AUTHORITY: 42 U.S.C. 68316832, 6834-6835; 42
U.S.C. 7101 et seq.

SOURCE: 71 FR 70281, Dec. 4, 2006, unless
otherwise noted.

§433.1 Purpose and scope.

This part establishes an energy effi-
ciency performance standard for the
new Federal commercial and multi-
family high-rise buildings, for which
design for construction began on or
after January 3, 2007, as required by
section 305(a) of the Energy Conserva-
tion and Production Act, as amended
(42 U.S.C. 6834(a)).

§433.2 Definitions.

For purposes of this part, the fol-
lowing terms, phrases and words are
defined as follows:

ANSI means the American National
Standards Institute.

ASHRAE means the American Soci-
ety of Heating, Refrigerating and Air-
Conditioning Engineers.

ASHRAE Baseline Building 2004 means
a building that is otherwise identical
to the proposed building but is de-
signed to meet, but not exceed, the en-
ergy efficiency specifications in ANSI/
ASHRAE/IESNA Standard 90.1-2004,
Energy Standard for Buildings Except
Low-Rise Residential Buildings, Janu-
ary 2004 (incorporated by reference, see
§433.3).

ASHRAE Baseline Building 2007 means
a building that is otherwise identical
to the proposed building but is de-
signed to meet, but not exceed, the en-
ergy efficiency specifications in ANSI/
ASHRAE/IESNA Standard 90.1-2007,
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